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Double Pitman Open-back Press. <i The overhanging arm has a hole for a 





center, or for a bearing for outer end of 
arbor, etc. It can be easily reversed to 
receive an attachment, turned out of the 
way, or removed. The distance from the 
center of the spindle to the arm is 5$ inches ; 
greatest distance from end of spindle to 
center in arm, 16 inches. 

The table, including oil pans and chan- 
nels, is 40 inches long, 10 inches wide and 
presses, but are not shown in the engraving. has a working surface 34 inches x 10 inches. 
It is adapted, for instance, to such work as | It also has three T-slots § inch wide, a trans- 
making satchel lock frames, where a series Banoxcyu: 1 ‘ verse movement of 64 inches and can be 
of holes are punched in the sheet, which is Noi3D |) ||) ii P lowered 18} inches from center of spindle. 
then carried along under the blanking The feed of table, 28 inches, is automatic 
punch, and the blank punched, after which in either direction and there are 12 changes 
by automatic attachments (not shown in the of feed varying from .005 inch to .13 inch 
cut) this is carried under the shaping punch to one revolution of spindle. 
and formed into proper shape, in this way Adjustable dials graduated to read to 
accomplishing three operations at each thousandths of an inch indicate the trans- 
stroke. verse and vertical movements of table, and 

The press can also be used for a great these dials may be adjusted without the 
variety of other similar work, such as blank- aid of wrench or screw driver. 
ing, forming, shaping, perforating, etc. The frame is hollow and fitted as a closet 

The two pitmans are so arranged that the to hold the small parts that accompany the 
well-known eccentric adjustment is easily machine. On the left side there is a pan 
applied, giving a solid action from the shaft for holding small tools, etc , and on the 
to the slide. Feed rolls and automatic de- front of this there is a rack for wrenches. 
vices can be easily attached to this style of The vise has jaws 64 inches wide, 1y, 
machine. inches deep and will open 3 inches. 

The frame of the press is so arranged that The machine is typical of a line of similar 
itcan be inclined, which is a feature spe- ones of varying capacities the particular 
cially valuable where combination cutting machine described requiring a floor space 
and forming dies are used, as the frame 68 inches x 45 inches and weighing about 
being open back the work falls through 1,645 pounds. It is made by the Brown & 
and from the machine by gravity. Sharpe Mfg. Co., Providence, R. [. 

The shaft is fitted with an automatic os ~ 
clutch which is operated with a foot treadle The Metric System in Engineering 
in the usual manner. Some of the standard — Work. 
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We illustrate on this page a press of new 
and special design, known as the ‘‘ Stiles” 
double pitman open-back press. The press 
is intended especially for use in manufact- 
uring articles where consecutive opera- 
tions are performed upon the same piece of 
work, which is often handled entirely by 
automatic devices which are attached to the 








dimensions are as follows: The weight of DOUBLE PITMAN OPEN-BACK PREss ——— 

fly-wheel is 725 pounds, diameter 38’, face It is becoming increasingly evident that 
5}, stroke 14’’; distance from bed to end of so far as regards competition with Euro- 
slide when up, 9; opening in bed, 8’’x12’; a pean countries in the neutral markets of the 


weight complete about 3,000 pounds. These 
dimensions can be modified to suit special 
requirements. 
The press is made by the E. W. Bliss Co., 
No. 1 Adams street, Brooklyn, N. Y. 
ee ee 
Plain Milling Machine. 


world, our awkward system of weights 
and measures places us at a decided dis- 
advantage. Our foreign consuls are re- 
peatedly drawing attention to the fact that 
the metric system, employed generally 
except in this country, is the system of 
measurement which should be used if our 
traders are to be placed upon an equal foot- 
ing with those of France and Germany. 
But this is not the only aspect of the ques- 
tion. Probably more calculations are made 
in weights and measures in engineering 
than in any other trade or profession, and 
engineers are, or should be, specially inter- 
ested in this important matter. There can 
be no reasonable objection to the adoption 
of a system by which so much time and 
labor would be economized, except on the 
score of inconvenience, which, however, 
would be only a temporary disadvantage. 
Mr. F. H. Livens has recently demonstrated, 
by practical examples, how great is the 
saving effected by adopting the metric sys- 
tem in estimating for engineering work. 
The meter as a unit might be considered 
long, as compared with our foot, but the 
centimeter is most suitable for general en- 
gineers’ dimensions, whilst there is no com- 
parison between reckoning in millimeters 
against 16ths and 32nds of an inch. The 
system affords the most simple relations 
between the units of length, weight, and 
capacity; and the identity for practical 
purposes of the liter and cubic decimeter, 





The accompanying illustration is of a 
new design of plain milling machine, which 
in its general features resembles the uni- 
versal machine by the same builders, but is 
without the index head, and has no swivel 
to the platen. This latter feature, of 
course, adds to the stiffness as compared 
with the universal machine, because the 
Platen slides directly upon the saddle, in a 
broad and long bearing. 

As the machine is designed for heavy 
cuts, many of them in manufacturing opera- 
tions involving repetitions, a method is pro- 
vided for attaching the outer end of the 
overhanging arm firmly to the knee, thus 
adding very much to the rigidity of the 
arbor support. 

ihe spindle has a hole its entire length and 
Tuns in bronze boxes provided with means 
of compensation for wear. The front end 
is threaded and has a hole fitted for arbors 
With taper 4inch per foot and 1.05 inches 
diameter at the small end. 

‘he cone has three steps, the largest 10 
Inches diameter, for 3-inch belt and is back- 
geared, giving six changes of speed. The 
pears ase aoeeredl. Pian MILLING MACHINE. and of their volume in water with the kilo- 












2 


gramme, is of special advantage for engi- 
neers’ computations. For scientific pur- 
poses, the metric system has come to be 
regarded as a necessity, and Messrs. Willans 
and Robinson, who have recently adopted 
it in their engineering works at Thames 
Ditton, state that no difficulty has been 
caused by the change, that there are now no 
errors, and that the workman obtains a 
better idea of proportion when working 
with the metric denomination.— Mechanical 
World (Manchester). 
i 
Grant’s Epicycloidal Bevel Gear Gener- 
ator. 

The engraving below illustrates George B. 
Grant’s ‘‘ planoider,” a machine for generat- 
ing the theoretically perfect epicycloidal 
tooth on bevel gears, of which he writes as 
follows: 

The particular form of the epicycloidal 
tooth adopted is called the ‘‘ planoid” to 
distinguish it from other forms, and it is 
believed to be the only form of bevel gear 
tooth that can be generated in a practical 
and economical manner by a rotary milling 
cutter. Itis the form having plane radial 
flanks, and is in use for most of the mill 
and much of the machine gearing running 
in this country, being the favorite with 
many engineers and machinists. Fig. 3 
shows its shape, the flanks, or parts of the 
tooth inside of the pitch line, being straight 
and radial, while the faces, outside of the 
pitch line, are curved to mate with the 
straight flanks of the other gear of the pair, 
the gear flanks with which they are to 
work. 

The tooth has no name, but is known as 
the ‘‘ planeflankedepicycloid,” which we take 
the liberty to abbreviate to ‘‘ plan-oid,” re- 
taining the ends only. 

In practice it is usually finished, when 
finished at all, 


on a gear 
planer, a ma- A 
chine that 


guides a single 
planing tool to 
follow a tem- 
plate that has 
been shaped as 
nearly as may 
be, and not al- 
ways very 
nearly, to the 
required form. 
It can also be 
approximately 
cut by a com- 
mon gear-cut- 
ting machine, 
two cuts being 
made with a 
slotting cutter 
to shape the 
plane flanks, 
and then two 
more cuts with 
a cutter that is 
curved to the 
tooth face at 
its center. Un- 
less the work- 
man has just 
the rightcutter 
or template, 
and knows how 
to set and han- 
dle it, the re- 
sult can be improved with a file. 

The word ‘‘generated,” as applied to 
gear teeth, should be distinguished from the 
word ‘‘ cut,” as it means to form by virtue 
of the principle of operation of the machine, 
rather than to form a copy of a previously 
formed template or cutter. The common 
gear cutting machine uses a formed cutter, 
and makes a copy of it, and the common 
gear planer makes a copy of a template, but 
this machine has no definite guide, such as 
a formed cutter ora template, and sweeps up 
the true curved tooth surface by means of 
a flat cutter handled in a peculiar manner. 
The form of the tooth is due, not only to 
the form of the cutter used, the same flat 
cutter being used for all sizes and shapes of 
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teeth, but also to the peculiar motion of the 
cutter with respect to the gear blank. 

The term ‘‘theoretical perfection” also 
needs explanation, as it might be under- 
stood as a claim to a perfect product, an 
acknowledged impossibility. The surface 
of the bevel gear tooth face is always of 
varying curvature, being flatter at the back 
of the tooth than at the point, while the 
common rotary cutter is always and neces- 
sarily of fixed curvature, and, therefore, the 
surface formed by the cutter must be an 
approximation at the very best. This ma- 
chine, however, having no formed cutter, 
does not approximate, but makes the true 
tooth surface of varying curvature. If the 
ordinary gear-cutting machine was perfectly 
made and perfectly handled it would pro- 
duce an imperfect tooth, while the planoider, 
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A 
Simple form of Planoider 


Fig. 2. 





Fiy. 4 Slotting the Flank 
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edge and on both sides, is on a carriage 
that is movable on the arm, and the plane 
of one of its side cutting surfaces passes 
through the point of intersection of the two 
shafts, which point is also the apex of the 
pitch cone of the gear blank. The two 
shafts are geared to revolve together, to 
feed the cutter to its work. 

The first operation is to cut out the flank 
of the tooth in the manner indicated by 
Fig. 4, the cutter cutting a straight slot 
with its edge. The second operation is to 
set the cutter in the middle of the slot thus 
formed, and to then revolve both shafts 
and cause it to sweep up a curved planoid 
surface on the tooth, in the manner indi- 
cated by Fig. 5. It will be seen that the 
cutter will sweep or wipe up a curved 
surface that will mate with the flat flank of 





Fig. 3 
Planoid Teeth 





Fig. 5 Sweeping the Face 


Fig. 6. 


EPICYCLOIDAL BEVEL GEAR GENERATOR 


under the same imaginary conditions, would 
produce perfection, and in ,practice will 
approach as near perfection as the skill of 
the men who make and handle it will per- 
mit. By ‘‘theoretically perfect” we refer 
to the process, the theoretical and objective, 
not the actual result, and, although the ma 
chire at present in use is hardly more per- 
fect than a working model, it will reach an 
actual result that is far ahead of the most 
perfect result of the ordinary method. 

Fig. 2 shows the simplest form of the 
planoider, or machine for generating this 
planoid tooth. The vertical shaft carries a 


guiding arm set at an angle, and the hort- 
zontal shaft carries the gear blank to’ be 
cut. The flat milling cutter, cutting on its 


the mating gear, of which flank the flat 
cutting side of the cutter is the representa- 
tive. This operation of sweeping up the 
face of the tooth is in no way a planing 
operation, as the cutter is drawn sideways 
across the metal to be removed, and takes 
but one broad continuous rolling cut to 
finish the whole surface. As itis impossible 
to sweep a concave surface with a plane 
cutting surface, it is plain that this process 
cannot be applied to any other form of 
epicycloidal tooth. 

The engraving shows the planoider with 
its cutter just finishing its sweeping cut on 
the tooth of a ten-inch miter gear, and it is 
a photograph of the machine itself. The 
construction of the machine is not the same 
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as that of the simple machine of Fig. 2, { 
that would not satisfy practical requir 
ments or allow of adjustability, but t 
resultant motion is the same. The sh 
carrying the gear being cut turns on ‘s 
own axis and also about an imagina 
vertical axis, while the cutter is fixed as 
gards the vertical axis. 

Fig. 6 is a photograph of a pair 
planoid miter gears, and shows a cutter 
working position. 

One great advantage of the epicycloi 
or planoid form of tooth for bevel geari 
with generated teeth, is that it does not 
quire the blanks to be shaped for it alo: 
but can be cut on blanks shaped by t 
ordinary rule in use everywhere for te 
ordinary form of tooth. When the tr 
involute tooth is generated, the natural 
fect of ‘‘interference” requires the blan':s 
to have particular shapes and angles 
avoid it and secure a whole and us« 
tooth. For example, a miter gear of 
involute form of tooth cannot have less tha: 
thirty teeth if the standard obliquity « 
addendum is to be retained, and there is 
way to avoid the defect except to adopt «1 
angle that makes the tooth stunted, or 
addendum that shortens the arc of acti 
When the gears are of unequal sizes, 
terference can be avoided by giving t'e 
smaller gear a greater addendum than :\. 
larger gear, thus throwing the action mos!) 
on the approach side when the larger ge: 
drives. The planoid tooth cannot interfe: 
and the usual long tooth, with ample arc of 
action, can be obtained without altering t 
rule in common use for shaping bevel g: 
blanks. When bevel gear teeth are shape 
with a rotary cutter in the usual way. a 
very much better result can be obtained by 
making a short tooth, and sometimes tlic 
expense of special cutters can be saved 
that way, at the expense of the arc of acti: 

The planoid 
tooth is als 
much more di 
rect in its ac 
tion, producing 
much less lat 
eral thrust « 
the shaft bear 
ings than the 
involute tooth 
and many con 
Sider that a 
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great advair 
tage. 
Another 


great advan- 
tage of the 
planoid tooth 
over any other 
possible form, 
an advantage 
that counts 
the cost of cut 
ting the teeth, 
is that the 
plane flanks 
can be cut 
onany comm! 
milling n 
chine or geal 
cutter, and | 
faces aft: 
wards finish 
on a spec 
machine, th 
leaving mu 
the smal! 
part of the work for the special machine 
do. Machinists who have the common ti 
required to slot out the flanks of their g 
teeth can do that part of the work the: 
selves, and be dependent on the planoid 
only for the finishing of the faces. 

Planoid teeth may be roughly cast out 
advance, and afterwards finished on | 
planoider, thus saving much metal a: 
labor. 

The principle is not confined to the or 
nary small sizes of teeth, for which this fi! 
machine was made, but is particularly w 
adapted to very large teeth, and the n 
chine, it is believed, will be more economi 
than the gear planer on the largest class 
mill gearing. 
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When a bevel gear has its teeth generated 
the question of pitch is of small conse- 
quence, for there is no formed cutter to be 
considered and fitted to, and the machine 
will cut a fractional or an odd pitch as 
well as one of the regular pitches. 

The milling tool has one great advantage 
over the planing tool, in that it does not 
tend to break out the edges of the metal 
where the tool leaves the work. This ma- 
chine leaves the edges of the teeth quite as 
whole and sharp as does the common gear- 
cutting machine. 

But one working machine has at this 
dite been made, and that one has proved 
the practicability of the method. It is sim- 
ple in construction, easy to manipulate, and 
economical in use. 

The inventor of this system and the manu- 
facturer of the machine is George B. Grant, 
of Lexington, Mass. 





—-_ 


A subscriber in Melbourne, Australia, 
writes us that ‘‘the new and amazing dis- 
coveries of gold, not only in West Australia, 
but under our noses in Victoria, must very 
shortly give an impetus to machinery busi- 
ness especially.” 
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Direct and Indirect Piping to Indicator. 





By Epwarp J. WIL.ts. 

It has been suggested in this paper that 
I make further experiments in the line of 
long and short indicator connectors. As 
my former tests were made at over 300 
revolutions, I selected for the testa given 
below an engine (13''x18'’) with an adjust- 
able cut off, and running from 90 to 130 
revolutions per minute. The same method 
and apparatus was used as described in my 
article in the issue of November 23, 1893, 
and in every respect the same care as to 
details was exercised, such as pneumatic 
application of pencils, exchange of indi- 
cators, testing of springs both before and 
after use, etc. The following figures are 
with an indirect connection composed of 4 
feet of 4-inch pipe, four elbows and one 
} inch valve. 


Mean Effective Pressure 


Boiler Revolu 


Pressure.| tions, Spring. | Cut-off. 
Direct 
Connection 

64 105 50 6 28.79 
70 110 Au bo 33.10 
rt) 115 yO M% 34.23 
wD 115 LO 6 36 28 
"5 y2 50 4 20 80 
75 Qh nO 14 29 74 
fis) 90 50 4 26.19 
wD GO 5U 4 1) 65 
Averages. 30.92 


A further test was made on the same 
engine with an indirect connection of three 
}-inch nipples, one 4-inch elbow and 6 feet 
of 4 inch steam hose. The hose was coiled 
up with no attempt to prevent condensa 
tion other than blowing it out well before 
attaching the indicator at the commence- 
ment of the test. The results were as fol- 


Mean Effective Pressure 


lows 4 
Boiler tevolt F +, 
Pri none yeild Spring. Cut off : 
- . Direct 
Connection. 
120 0 1 33 64 
120 0 bo 35 70 
) 104 Ao Bre 30.3 
14 5v0 3 30.38 
104 nO 3@ 29.56 
\verages, A : 31 92 


inclose all the original cards of these 
testis as well as a tracing of each direct 
card so that you may see in every case the 
cards by both connections are practically 
\dentical. |We show four of these cards 
herewith.—Ep. | 
\ forked hose with a three-way cock at 
the }° would seem a very convenient way 
of attaching an indicator to an engine since 
the indicator could be clamped in any suit- 
able position for receiving thecord. I have 


found, however, that the ordinary steam 
hose 1s softened by exposure to steam and 
a sticky black gum is carried to the piston 
of the indicator. 

‘he last test given above was stopped 
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because I was called off, and on returning 
after a time found the pipe had so softened 
inside as to prevent the continuance of the 
test. 


Indirect Connection 


MACHINIST 


positive and observable effect on the dia- 


gram. In my experiments I have endeav- 
ored to use as indirect connections as I could 
well putin, and, if the cord movement be 


4 i Ma 
Fig. 1 
ae 
| io 
| ' 
| ~ 
Direct Connection : : 
i ve 
Fig. la 
| 
| 
| 
| ttt 
Steam Hose 
‘ i Ma 
Fig. ? 
Direct Connection = 
) 
ime VM. 
Fig. 2a 
correct and the instruments in good adjust- 
Horse-power. 
ae Indica- ment, I have never failed to get practically 
Indirect Direct Indirect tors Used identical results from both long and short 
vaonnection. | Connection. | Coanection. _ connections. It is impossible to prove a law 
28.91 36.3 36 4 Zand5 by citing a limited number of examples, but 
33.10 431 13.1 Tand 5 . 
34 40 15.2 16 5 sand7 it would be very easy to disprove if some 
pope ed hy and? one would make a properly-conducted test, 
30 09 31.2 34.6 7and5 withthe effect of the long connection plainly 
26.14 2YR5 28.5 5Sand7 : - 
D8 Of 319 315 K and 4 shown. I notice some communications cite 
a =a 7 9 instances where different results were ob- 


Some think fit to dismiss the matter of 
long and short connections by the state 
ment that the short is always right, and 
therefore, why use the long ? 

W hile noone would suggest the use of along 
connection in preference to a short one when 
both give agood position for the indicator, it 
is not always possible to use short connec- 
tions. In other cases it is very inconven 


Horse-power, 


Indica 
Direct tors Used 
Steg se Ps Stee . . 
team Hose Connection, >t2m Hose 
33 65 49 2 149.2 Sand 7 
35.81 52.0 52.3 hand 7 
30 24 38 2 38.1 ¢and 5 
30.27 $8.3 38 1 Tand5 
29 62 37 2 37.3 Sand i 
31.02 43 13 


ient to do so, and in still others the excess 
ively long or tortuous cords involve more 
error than the long pipe connection. It is 
easy to find by reference to text books the 
effect on the diagram of high speed, bad 
cord movement, etc., but I fail to find any pos- 
itive statements as to the effect of long-pipe 
connections. 

All authorities agree that they should be 
avoided, but give no example or informa- 
tion as to their effect on the card. The 
reason of this is that while various and 
sometimes contradictory faults are ascribed 
to long connections the general prejudice 
against them has prevented their having 
been used so long as to have produced any 








tained from an engine after the removal of 
a long connection. I have shown in my 
article in issue of August 31, 1893, how 
difficult it is with duplicate indicators, 
directly connected to the same end of the 
cylinder, to obtain identical results, and then 
too with an arrangement for applying the 
pencils simultaneously. One could hardly 
expect a duplicate card, with a probably 
changing load, after the time 
necessary to change the con- 
nections; further, the change 
of the position of the indicator 
involves a different cord ar- 


rangement, which also could 
alter the result. While I re 
spectfully refer to anything 


from so eminent a band as Mr. 
Porter’s, I must say that in 
his communication in your 
issue of the 26th of April, he 
ascribes to the long connection 
a fault (namely, a tardy admis 
sion line) which, in the most 
atrocious of my pipings, I have 
never found associated with a long pipe. 
This fault is the most striking characteristic 
of a sticking piston. 
ee 

Tucker’s Open Die for Serew Machines, 

We illustrate herewith a die designed for 
use in turret screw machines, and which is 
so made that when the thread has been cut 
the die opens, and can be run back without 
reversing the machine. 

The head, body and shank are of one 
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piece of steel. The taper wedge bushing 
sliding upon the body of the die in one 
direction, tilts the chaser holders to close 
the chasers for use, and when pushed in the 
opposite direction allows them to open. 
The chaser holders rock in the head on 
pins, their inner ends being pressed tightly 
on the sliding wedge by spiral springs. A 
collar clamped to the sliding wedge serves 
to open the chasers when it is brought in 
contact with a stop on the cut-off rest or 
equivalent part of the machine in which the 
die is used; it closes the chasers when 
brought in contact with the cam upon the 
turret slide as the turret is revolved. The 
same die can be used for threading different 
diameters and pitches within a suitable 
range by substituting one set of chasers for 
another. In cutting long threads consider- 
able time can be saved by using this die 
rather than a solid one, for the time of re- 
verse movement of the die is saved, and a 
better thread is cut than when there is 
liability of taking a chip in running back. 

This die is made in eight sizes for screws 
from ,'; inch to 14 inches diameter, by The 
Pratt & Whitney Co., Hartford, Conn. 
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Distress in Australia. 





A Melbourne dispatch says: Australia 
is anticipating trying times of depression 
and distress again during the winter which 
will soon close in. The colonies have by no 
means recovered entirely from the disastrous 
slump of two years ago, which depressed 
every industry and paralyzed almost all the 
national and individual resources. 

‘* The fear that the distress in the coming 
winter will be keen is general in men’s 
minds,” says the Melbourne Argus. After 
looking over the situation in this colony, 
the Argus takes anything but a hopeful 
view, though it tries to be cheerful in 
urging the people able to lend a hand in 
preparations for relieving the distress that 
seems inevitable. 

Social and business organizations in this 
city and all over the colony have begun 
preparations for doing a share in the relief 
work. Schemes for concerts, lectures, 
charity fairs, and like devices for raising 
money are already well under way. The 
city and colonial governments will reopen 
the relief works that were organized last 
winter. One means of helping the unem- 
ployed which was very successful last win- 
ter was to set them at work clearing the 
public lands which were soon to be thrown 
open to settlement. The settlers were re- 
quired to reimburse the Government for the 
improvements. Another scheme adopted 
was to send unemployed men to the old 
gold diggings, where, under the guidance 
of old miners, they were able to get out 
enough gold to afford a fair living for them- 
selves and families. Both these plans are to 
be worked again this winter if circum- 
stances demand. 

The Australian winter is not nearly so 
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OPEN Die FoR ScREW MACHINES. 


severe as the winters in England and the 
Northern States of America. But people 
can’t eat sunshine, and the prospect is that 
there will be very many hungry people in 
the colonies during the dull season which 
will begin in a month or six weeks. This 


season may last until the end of August. 
—_- 


It is better to do one thing well than a 
hundred things indifferently ; but, if that 
system were logically carried out, we would 
all be machines—not men,— Puck. 











Compound Marine Engine. 





In the accompanying illustration Fig. 1 
shows a compound marine engine, in which 
the pistons travel in opposite directions, 
the cranks being set at 180 degrees. The 
principal novelty in the design is the piston 
valve, which admits steam to the high- 
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non-condensing ; steam was supplied by a 
Ward boiler of the launch type, having a 
grate surface of 4 square feet, and 80 square 
feet of heating surface. The weight of 
boiler is 965 pounds; water in the boiler, 
110 pounds; engine complete, 1,000 pounds. 
There was no opportunity to take indicator 
diagrams from the engine, but the horse- 
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pressure cylinder, then ex- 
hausts it into the low-pressure 
cylinder, and finally into the 
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Fig. 4 shows the application of this sys- 
tem of cylinders and valve to a compound 
locomotive, as proposed by Mr. Haug. The 
cranks on each side of the locomotive are 
set opposite to each other, and one set of 
cranks placed at 90 degrees to the other. 
One valve and gear for each set of 
cylinders will suffice, thereby maintaining 
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If a man invents or purchases a boile: 
cleaner it is proper for him to claim that |; 
will keep boilers clean, and even for him {5 
say that it will remove old scale, prevent 
explosions, save fuel, etc., and if he has ay 
article on hand that will do these things, hc 
will not need to look very far for pu-. 
chasers, and there is no necessity for him ‘5 
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Fig. 2 


comparative simplicity. With this arrange- 
ment the moving parts will be better bal- 
anced than in the ordinary engine, and 
consequently the hammering on the rails 
reduced. 

—_——__repe—_—_—_—_—- 


Exorbitant Claims. 
By W. H. WAKEMAN. 
It is all right fora man to be enthusiastic 





atmosphere orcondenser. The 





distribution of the steam by 
the means of this valve is 
clearly indicated in Fig. 2, 
which shows a sectional ele- 
vation, a sectional plan, and 
a plan of the cylinders and 



































valve. This figure also serves 
to show the compactness with 
which the cylinders and valve 
may be arranged, the valve 
being operated by a radial 
valve gear. 

A quadruple expansion en- 
gine can be arranged on this 
principle, one set of cranks 
being placed at 90 degrees 
with the other set, as shown 
in Fig. 8, thereby securing a 
nearly perfect balance of 
working parts with great uni- 
formity of motion, and com- 
parative simplicity. 

Mr. Charles Ward, the in- 
ventor of the well-known 
water-tube boiler, put a small 
engine of the type shown in 
Fig. 1 into the steam launch 
‘* Mascot,” lately built by him 
forthe War Department Engi- 
neer Corps. 

The hull, which is made 
of steel, is 61 feet long, 8 
feet 1 inch beam, 3 feet 4 inches deep, 
drawing 7 inches forward and 14 inches 
aft. The engine has cylinders 6§ and 
18 inches in diameter, 8 inches stroke. 
During the trial the engine ran at the rate 
of 540 revolutions per minute, driving the 
boat 13} miles per hour. The engine worked 









































power was judged to be from 70 to 75, or 
one horse-power for every 27 to 30 pounds 
weight of machinery. 

The accompanying designs were made 
by the inventor of the valve, John Haug, 
Mechanical Engineer and Marine Architect, 
206 Walnut place, Philadelphia, Pa. 












































over some or all of his inventions or im- 
provements, and to claim that they will do 
everything that his conscience will allow 
him to, but at the same time I think that 
it is quite possible to carry it too far, and 
thus do his cause more injury than any of 
his enemies could for him. 


make unreasonable claims; but when he 
says that if a corporation or firm purchases 
one of his machines, inspection and in 
surance of the boilers will be no longer 
necessary, probably he has mistaken his 
calling. By what system of reasoning 
can a person demonstrate that any device 
that can be attached to a boiler will obviate 
the necessity of careful inspection? If a 
plate is beginning to blister, will the ap 
paratus report it? Ifa brace 
or stay-bolt fails, will the 
machine tell us of it? If in- 
ternal grooving is getting in 
its work, shall we be in- 
formed of it by this boiler 
cleaner? If external cor- 
rosion is eating its way into 
the plates, will due warning 
be given us by this device ? 
I think not. 

Again, suppose that a man 
brings out a new kind of en- 
gine, or produces plans for 
factories and mills which are 
very good, so that no one can 
point out serious defects in 
them, is it reasonable or sen- 
sible or honest for him to 
claim that by the adoption of 
his device or plans the ne 
cessity of hiring an engineer 
to run the plant will be dis 
pensed with? We have not 
yet discovered it, and yet we 
find men who claim to know 
something of the business, 
telling us that if their advice 
is followed in purchasing the 
machinery and erecting it, 
some of the operatives in the 
mill can easily give the e: 
gine all the attention that it 
needs without interfering 
with their regular duties. if 
such cranks had only well! 
formed men to deal with, the case woul 
be different, but unfortunately some steam 
users will pay more attention to assertions 
made by some such party than they will to 
those made by men who understand the bu 
iness much more thoroughly, because the} 
have had more experience and given the ma 
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ter much more attention. The reason for this 
is not hard to find, for it is only natural for 
manufacturers to wish to run their plants as 
economically as possible, and while this is 
perfectly proper within certain limits, still 
there are always those who care but little 
whether their engines and boilers are well 
taken care of or not, so long as the wheels 
revolve 10 hours per day and the boilers do 
no! go up ina cloud of dust. These men 
will not listen to their engineers. On the 
other hand, there are some proprietors that 
take much pride in having a fine looking 
plaot, and would not retain an engineer in 
their employ who failed to keep it clean 
and in good repair. Such men place much 
confidence in the statements of their engi- 
neers, and but little in those made by men 
whose principal object is to get a large 
price for a small article. 

os. 


LETTERS FROM PRACTICAL MEN. 








* Three or Four Cutters in Die Heads,” 
Editor American Machinist : 

| have read the article in issue of March 
ist, under the title given above, and in 
accordance with your request, will attempt 
to give something of our experience in the 
matter. Although we have not much to 
offer, we feel obliged to take exception to 
some of the remarks of our English friend. 
For instance, he says : 

‘We are well aware of the opinion held in 
the United States as to the three or four-die 
machine, but we are equally convinced from 
a very wide experience that it is an utterly 
fallacious one, in fact, the experience in this 
country of all engineers with both three 
and four-die machines is so decisive that no 
one would accept a four-die machine, except 
in the case of thin tubes where it is neces- 
sary not to put too much work on any die, 
and so distort the tubes.” 

It seems to me that he fully explains the 
whole matter when he refers to the thin 
tube. If the four dies did not do the work 
better than three, they would not cut the 
thin tube, and it is certainly the practice to 
have from four to ten cutters on a pipe 
machine for threading steam and gas pipe. 
For threading 8-inch pipes ten dies are 
used ; for 6-inch, eight dies, etc. 

Further on he says : 

‘‘Whether the climate has anything to do 
with it or not, we do not know, but cer- 
tainly in this country the four die machine 
has been tested and discarded years ago, 
and we are quite convinced that the boasted 
advantages of the four die machine do not 
really exist.” 

As to this matter of the possible effect of 
climate on the good or bad working of four- 
die machines, perhaps the best evidence I 
can offer to show that the good working of 
the latter does not depend upon United 
States climatic influences, is found in the 
fact that we have shipped a great many 
four-die machines abroad, and they have 
worked well there. They even work well 
in the climate of England, as is shown by 
the fact that about thirty-five machines are, 
and have been for some time, doing so at 
the works of Messrs. Hutchinson, Holling- 
worth & Co., of Dobcross, near Oldham, 
England. The threading machines fur- 
nished them were all four-die machines, 
some solid and others open die, which, of 
course, are the same, so far as character of 
cut is concerned. These machines took the 
place of the three die machines which they 
had in their works, and were sent to them 
in five shipments—May 38, 1889; April 9, 
1890; August 12, 1890; May 19, 1892 and 
July 28, 1892. 

We have recently shipped a two-spindle 
machine to I. I. Tillmanns, New Cronen- 
berg, Germany. We also sent one of our 
threading heads to Dawson, Taylor & Co., 

jAmited, Manchester, England. They built 
the machine and applied the head from 
sketch furnished them. This particular ma- 
chine was gotten up specially for threading 
the Grinnell sprinkler heads. (Our heads 
were first introduced into the works of the 
General Fire Extinguisher Co., of Provi- 
dence, R. I., for this purpose.) I forward 
youa photograph received from the above 
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named parties, showing the head in post- 
tion. The machine proper you will see 
was built by the Atlas Engineering Co., of 
Manchester, England. 

The three-die machines have been thor- 
oughly tried in this country, and for a 
number of years the Schlenker automatic 
revolving die bolt cutter was made with 
three cutters. Though adopted and used 
for a time by some of our leading bolt 
manufacturers, it did not stand the test, 
and is now made with four cutters, no doubt 
with adequate reasons mechanical and com- 
mercial. 

The question of three or four dies for 
bolt cutters may be likened to three or four- 
legged stools. A three-legged stool will 
adapt itself to any floor and stand upon it 
firmly, even though the stool is thrown con- 
siderably out from the perpendicular, but 
with four legs the floor must be even, and 
the stool will then stand firmly at right 
angles to it. 

I believe the practice is quite general in 
making dies to drill and tap and muzzle out 
the front of the die with a tool and then file 
the cutting edge or lip of the die to the 
circle described by the tool, which, in my 
judgment, is not good practice. My expe- 
rience has been that, in order to make a 
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inch, coach screw thread ; one § inch diam- 
eter, square thread, also same diameter with 
skein thread, square, three and one half tothe 
inch; one 3 inch diameter double thread, 
three tothe inch. These pieces were threaded 
with dies that had been running on steel and 
iron, the inch square thread four to the 
inch for cutting screws for apple parers; 
and when you take into consideration what 
an apple parer retails for, it will give you 
some idea of how cheaply we have to thread 
them. Understand, these pieces of stock 
were threaded after the dies had been run- 
ning on steel without any change whatever, 
using our regular mixture of oil. If any 
one in this country or any other will pro- 
duce a three-die machine or head that will 
cut square threads, four to the inch on a 
bar of pure copper, 2 inch diameter, with- 
out twisting the copper, he will at once con- 
vince me that the three-die head is as good 
as the four die, and not until then. These 
pieces after cutting were simply cleaned, 
which gives them the bright appearance ; 
they were dipped ina preparation to clean 
them. 

We also send you a blue print (Fig. 2) 
taken from a drawing which we have used 
in working up and explaining the advan- 
tages and disadvantages in the different 
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THREE OR Four Currers In Dik HEaps. 


die cut well and do good work each cutting 
edge must do its proportional part, and one 
cutting edge must not be longer than the 
other. To accomplish this we use a plug 
which is represented on the blue print which 
we send you, Fig. 1. After the dies are 
filed up they are put togetherina jig, in 
which they are drilled and tapped and the 
plug set into the muzzle of the die, and if 
each cutting edge touches the plug the die 
is considered right. If it does not it is 
made to do so. For instance, the dies are 
filed exactly right and then hardened. In 
hardening one of the dies springs or both 
of them may spring. I claim that with a 
three die machine it is impossible, without 
special and elaborate fixtures, to ascertain 
whether or not the dies are right, but with 
the four cutting edges it can be at once 
ascertained by putting the dies together, as 
shown on blue print, and testing by the 
plug. 

It is very easy to make a statement, but the 
next thing is to prove it, and for that reason 
I send you, under separate cover, pieces 
of pure copper which we have threaded. 
One is ¢ inch diameter, cut four square 
threads to the inch ; one $ inch diameter, cut 
5 threads to the inch, coach screw thread ; 
one # inch diameter, cut four threads to the 


forms of dies, and the placing of the cutting 
edge in relation to the center. We claim 
that the cutting edge of the die should be 
set ahead of the center exactly as the turn- 
ing tool should be set above the center on a 
turning lathe. 

In this blue print A is the chaser; 7 is 
the die frame, with slot to receive the 
chaser ; Cis a piece of 6inch pipe. Line 
D F represents the cutting edge of chaser. 
If this angle is varied a more or less shear- 
ing cut is the result. Steel pipe requires a 
more shearing cut than iron pipe. Line 
)) E’ represents the cutting edge of a lathe 
tool on an angle representing the cutting 
edge of a chaser, 

If the cutting edge when the die is new 
is brought exactly to the center, the first 
time the dies are ground it is back of the 
center, and in our experience will not work 
well. Our practice is to set the die as much 
ahead of the center as it can be, and do the 
work ; then as we begin to grind the die it 
will improve for the first two or three 
grindings, then it goes the other way until 
we have ground down to the center line. 
When we get there it is certainly time to 
stop and replace with a new die. 

We also send you inthe same package 
with the copper pieces some sample pleces 
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cut from very inferior rolled stock (low 
grade steel) which will show you exactly 
how the dies work. We have stopped the 
machine when it was cutting and opened 
the dies, taking the pieces out, leaving the 
curled chips attached to the pieces in their 
respective places. Some of them have been 
broken off —as it is practically impossible to 
handle them without breaking them off- 
but there will be enough left to show you 
the working of the die and that each and 
every tooth does its respective part of the 
work, which has to be for a die to work 
well and obtain good work. 
GrorGe H. Wes, 

Agent and Supt. Pawtucket Mfg. Co. 

Pawtucket, R. I. 

[It would not be practicable to show by 
engravings of the specimens referred to by 
Mr. Webb anything which will not be as 
well understood by his description of them. 
They certainly show a remarkably free cut- 
ting action of the threading dies, that each 
of the four cutting edges takes an equal 
chip and that the metal is evt aay, not 
pushed or jammed off as is undoubtedly too 
often the case with dies.—Ep | 


High Terminal Pressure or Low 
tial Pressure ta 
ders, 


Ini- 
Locomotive Cylin- 


Editor American Machinist : 

Mr. Harris Tabor, in a communication 
which recently appeared in the AMERICAN 
MACHINIST, makes the following statement: 
** It is well known that steam cannot be ex- 
panded in locomotive cylinders to the extent 
that is called for in stationary engines, 
for the exhaust would not be suflicient 
to give the required draught.” This may 
be one reason why locomotives are not 
equipped with three and four sets of cylin- 
ders, a condenser, air pump, etc., but if so, 
it is one of such infinitesimal importance that 
no one has ever before given it recognition, 
much less stamped it as a well-known fact. 
If Mr. Tabor had seen his statement in cold 
type before the paper was issued he would 
probably have run his pencil through it.— 
Railway Review. 

The above quotation suggests that the 
wrong interpretation may have been given 
to the expression ‘‘ well known.” There is 
no knowledge so general that it reaches all, 
and therefore any bare statement of fact 
must usually be addressed solely to those 
familiar with that particular subject. In 
making the above statement the writer did 
it with a full understanding that it might 
come within the reach of an occasional 
reader whose line of investigation was in 
other directions. It is not surprising if a 
clergyman or merchant would understand 
it less than a Bible quotation or a yard 
stick, or that an occasional editor, whose 
experience in such matters is limited, should 
take exceptions toit. None the less it is 
well known to all who deal with the problem 
of burning coal on a locomotive grate, and 
no class of men understand this better than 
the heads of railway motive departments, 
whose duties are in the line of burning coal, 
and pulling trains thereby. 

The average indicator card from locomo 
tive cylinders will show a back pressure 
equal to or greater than the terminal press- 
ure in the average non-condensing ‘‘Corliss” 
engine, and a terminal pressure quite as 
high as the mean effective pressure in the 
average high-grade stationary engine. The 
terminal pressure is the measure of cylinder 
expansion, and in all engines, such as loco 
motives and farm tractions, where abnor- 
mally high terminal] and back pressures are 
needed to give strong draught, steam ex 
pansion is limited, and this limit may come 
outside the best coal duty. 

A few years ago a friend of the writer 
designed a spark arrester for locomotives 
and farm tractions which called for a 
slightly reduced draught pressure. A test 
was made on a locomotive used for helping 
freight trains over a grade about 10 miles 
long. In nearly all cases the usual condi- 
tions were followed, and the start, at the 
foot of grade, was made with a boiler 
pressure of about 130 pounds, and the link 
in position to cut-off at about 4. stroke. 
Before the push was half completed the 
boiler pressure would fall 30 or 40 pounds, 
and it was necessary to change the position 
of link to give a cut off of } stroke, or later, 
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to get sufficient draught to restore boiler 
pressure to running conditions. Here was 
a case where the boiler was deficient when 
the engines were working at their best, in 
the way of steam consumption, and all on 
account of lack of draught pressure. The 
later cut-off reduced expansion and gave 
higher terminal and exhaust pressures which 
increased the draught to such an extent 
that the additional steam required by the 
cylinders was not only supplied, but the 
boiler pressure was quickly restored. 

It is pretty generally ‘‘well known” 
among locomotive runners that there are 
certain notches in their quadrants which are 
rarely used, and solely for the reason that 
their fire would soon die down from insuffi 
cient draught, and yet these notches would 
give less expansion than is common in the 
average ‘‘ Corliss” engine. 

The appearance of that sentence in ‘‘cold” 
type has not encouraged a disposition to run 
a pencil through it, but it does make one 
feel like putting it in italics. 

Harris Tabor 
The Mechanteal Value of War, 
Editor American Machinist : 

‘*Bell Crank” has fallen foul of Mr. 
Forbes over the above question. [am glad 
to see he has done so. There is a section 
of every community who are never satis- 
fied unless they are glorifying war. It is 
perfectly true that implements of warfare 
are called for of the highest quality and fin 
ish, but this is simply because the grasping 
and greedy military element are never satis 
fied unless they are calling for some further 
means of destruction, and when matters 
appear peaceable of raising up scares 80 as 
to show a reason for their own useless ex 
istence. What are the true facts? 

Take my own case as the example with 
which Iam bestacquainted. Abouttwo thirds 
of my yearly imperial taxation goes to war 
purposes and interest on old war debts. 
About half of my municipal taxation goes 
to support those who have come to want as 
a result of the weight of the imperial form 
of taxation. 

Were I relieved of the entirely unneces 
sary portion of my taxation I should find 
myself with more money to spend at the 
year’s end; I might spend that money in 
watches or in a high-class microscope. The 
increased call for these two articles of 
fine workmanship which would be created 
by a reduction of taxation would give a far 
greater impetus to the machinist’s art than 
that given by the present direction of the 
expenditure. Having secured what I want 
of the above articles I should still find an 
other year’s taxation money on my hands, 
and this I should spend probably on a trip 
to America. This, with the many other 
sums similarly expended, would go to pro- 
duce a four-day steamer, the mechanical work 
on which would do far more to forward 
naval architecture than the present mis 
chievous demands of the fighting men, so 
many of whom are apt to send in their 
papers when really grave symptoms arise 
to give them cause to fear the results they 
have professed to desire, to wit, a chance to 
fight. 

So I might go on and show how | should 
influence the manufacture of high-class lo- 
comotives or of typewriters in combination 
with other eight million or so men in these 
islands whom by their in- 
creased expenditure on useful articles or 


alone, all of 


travel would assist to develop true industry 
to such an extent that the whole of the 
present fighting forces would be more than 
absorbed in the demand for help. 

The cry of the Jingo or Chauvinist is al 
ways that if war expenditure were stopped 
there would be so many men out of em 
ployment. Was ever a more lunatic idea 
promulgated? Equally good reasoning 
would it be to urge the burning of good 
buildings to find employment for masons. 

If taxation takes away partof my income 
I am perfectly correct in saying, without 
entering into an explanation of the details, 
that I cannot have a new greenhouse stove 
because the iron for making it has been 
taken to make an 80 ton gun, or that the 








wool for a new carpet has been taken for 
powder bags. 

The mechanical arts have been utilized in 
preparing munitions of war, but it is ex- 
tremely doubtful if these have really done 
anything to advance the art of the machin- 
ist that could compare with what would 
have been effected by the expenditure of 
the money and energy in peaceful lines. 

It cannot be claimed that the pursuit of 
war has been productive of the exhibition 
of any special intelligence even on the best 
side. Compare ships of war and the mer- 
cantile marine, and note how the merchant 
vessel will make hundreds of voyages with 
safety and regularity whilst the vessel of 
war isin a chronic state of breakdown and 
disaster simply because the personnel of the 
navy is ina sense protected against external 
competition and fails even to learn from 
good example. 

The money expended in one year on war 
purposes by this country would easily make 
seaports of Birmingham and Sheflield, both 
of which cities want to have ocean carriage 
to their doors. London’s share of taxation 
would pay for a new and clean water sup- 
ply from lakes 300 miles away faster than 
the works could be carried on. 

The Manchester ship canal cost eighty 
million dollars, and though constructed with 
all possible speed the annual expenditure 
was less than the war tax of the circle only 
20 miles round Manchester as a center, and 
so 1 might continue without limit showing 
how we could have all these and similar 
improvements for nothing if only men had 
sense to abolish their fighting men, begin- 
ning with the emperors ef hoc yenus omne. 
W. H. Booru, 


London 





Fig. 1. 
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the boxes ; those I used were square. When 
the round form is used, flanges projecting 
inwardly may be of service, as shown in Fig. 
3. These will prevent any sliding of the 
contents when at a point, as shown at 0, 
effecting a transfer from P to P’, at a time 
when it will be the most effective. 
*“QuIRK,” 


Making Drawings for Machinists? Use 
—Accurate Work, 
Editor American Machinist : 

Allow me to make a few remarks relative 
to the above, as I think it necessary to do so. 
First of all, [have tothank Mr. ‘‘A Mechanic” 
(April 26th) for the compliment involved 
in the statement with which his communi- 
cation begins, and I will state here that the 
sole inspiration with which ‘‘ Errors on 
Drawings” has been written was to make 
matters easy in machine shops between 
machinists, draftsmen, and all concerned, 
and if the remarks have had such a tend- 
ency, they have fulfilled their mission. 

‘“A Mechanic” states that he differs in 
opinion relative to measurements of levers, 
and shows how he would proceed to lay 
the work out, which, no doubt, has many 
virtues of its own, yet he has failed to prove 
why it is the most economical method to 
give the dimensions by means of a triangle. 
Perhaps I have given no proof that the 
‘‘improvement,” as ‘‘ A Mechanic ” calls it, 
is the better way, and if this is the case, let 
me state now that I, at times, have been in 
the habit of making lever drawings in the 
manner ‘‘A Mechanic” would prefer, but 
in every case I was compelled to convert 
those dimensions to such as would conform 
with rectangular co ordinates, or, as ma- 
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DuPpLEX RatrrLe Box. 


Duplex Rattle Box, 
Kditor American Machinist : 

I once had occasion to design and con- 
struct a machine, the like of which I had not 
seen, nor have I since met with anything 
like it. It was nothing more nor less than 
a duplex rattle box, and might be said to 
be somewhat complex, yet it performed its 
work admirably. I inclose you a rough 
sketch of this machine, thinking it may be 
of interest to some of your many readers. 
Rattlers, it is well known, are extensively 
used in many kiads of scouring processes, 
in forgings, from tacks to turnbuckles, and 
in castings, from jack stones to journal 
boxes. The objection to the ordinary rattler 
in my case, and one I fancy that is often 
met with, was its restricted motion prevent 
ing a sufficiently active movement of the 
material being scoured, for just at a time 
when the rattling begins to be effective in 
such machines, centrifugal force comes into 
play and everything is quiet. So I concluded 
to ignore the laws of gravitation and employ 
the first named force for all it was worth. 

A lengthy description of my machine will 
not be necessary. I used but two cylinders, 
or boxes, opposite each other. In the cut, 
Fig. 1, four are shown at a,a@,a,a. The 
gear wheel /, Fig. 2, is stationary, being 
fixed to the journal box 2. The wheels ¢, c, 
gear into this, and by a proper proportion 
being given these wheels, any desired effect 
may be secured, dependent on the axial 
motion of the boxes as they move in their 
orbit about the central shaft; thus suiting 
the violence of the action within the boxes 
to the character of the work being done. It 
is obvious various shapes may be given to 


chinists put it, ‘‘to the square line.” And 
I have had to do with many a lever, with 
more, perhaps, than is custom in general 
machines, not only as a draftsman, but also 
as a poor machinist. In sketch showing the 
lever, I had chosen a lever that could easily 
be swung ina medium-sized lathe, but let 
us suppose that this lever be one of greater 
magnitude, such that it possibly could not 
be swung in a lathe or other tool of similar 
nature, I think ‘‘ A Mechanic” then would 
admit the utility of ‘‘ improvement.” 

As to accurate work, I fail to see the lack 
of accuracy alleged to exist iu the ‘ im- 
proved” lever drawing. ‘‘A Mechanic”’ 
shows the proceeding when receiving such 
a drawing, but is that all that can be done ? 
If I were the proprietor I would object also 
if somebody would draw a series of lines 
upon surface plates necessitating a re-truing. 
But then, is not ‘‘ A Mechanic’s” method of 
measuring just as, or perhaps still more, 
arbitrary then somebody else’s? He only 
can, and does, rely upon what he sees, and 
not upon what he calculates or feels. Many 
a machinist will, and does, work unknow- 
ingly to a greater accuracy than is repre- 
sented by 001” simply by feeling, and this 
sense of feeling is so far developed that he 
says: I feel the difference in hardness of 
metal (when cutting in any machine, and 
he actually does feel it), So also does he 
feel the difference of dimensions in whatso- 
ever way obtained or tested, yet these very 
men may not understand you when talking 
about .001'. I would also state that I fail 
to see in what way a variation from the 
figure 4 834 to 4.333" or 4.335 would create 
a disturbance of ,/;', and to the doubt ex- 
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pressed that the machinist would not kn 
how it was got. 

I think we are justified to say the same 
thing ‘‘A Mechanic” does with reference 
to that draftsman who wanted to show when 
and how to drill a piece of steel, namely, he 
is meddling with some other fellow’s busi- 
ness. 

As to rules and originality in machine 
shops, and with horses, I think neither cone 
can do without the other, although I have 
had nothing to do with horses, yet he is‘ ue 
best mechanic, who not only possesses 
largest amount of originality, but also who 
prudently knows how, and when, to ap) ly 
somebody else’s rules, and the best managed 
machine shops are not only where ‘ie 
greatest wisdom is used to draw the line 
as to how far each shall go with his w: 
but those where, at the same time, each sad 
every one respects the other, for there is 
then the least friction, which is good neither 
for the proprietor, machinist nor dra‘'s 
man, all of whom are working for dolixrs 
and cents, and not for glory. With pro 
priety ‘‘A Mechanic” has compared draw- 
ings with letters, but clearness without any 
jugglery is essential to both, so that the 
respective parties know exactly what to co 

FE. LAWRENZ 


A Cost-kKeeping System, 
Editor American Machinist : 

I note with pleasure in your issue of May 
17th ‘‘ Bell Crank’s” friendly criticism of 
my article on a cost keeping system in your 
issue of February 8th. His points are cer- 
tainly well taken and indicate an intimate 
acquaintance with the subject, while the 
character of his letter is such as to call forth 
any further information that can be given. 

Although he has to a certain extent 
solved his own problems in his letter, yet it 
may not be amiss to take up his various ob 
servations in order. The kind of shop 
which he considers to present the most 
difticulty, viz., one handling several varie- 
ties of regular work, in lots of varying sizes 
along with special machinery, repairs and 
jobbing, comes very near to that for which 
this system was originally designed, and it 
must be admitted that the solution of all the 
problems has not been an easy one. 

In explanation of two sets of consecutive 
order numbers—one for production and one 
for shipping—distinguished only by the 
prefix letter » in the case of the former—it 
may be said that at the time of the intro 
duction of this production order system, the 
shipping numbers were already so far ad- 
vanced as to require five figures for their 
expression. Consequently, the convenience 
ofasingle prefix letter in preference toa 
word or words has proved sufticient, where- 
as had the two systems been put in opera- 
tion at the same time such a means of dis- 
tinction might only have resulted in con 
fusion. 

‘* Bell Crank,” so far as this principle {s 
concerned, speaks truly when he says that 
the foreman knowing the most about the 
work should have charge of the time-keep 
ing thereon. But then the foreman must 
be capable of it, and of keeping the time 
cards in systematic shape. Ilere lies the 
trouble in many cases, particularly when 
the system is newly introduced and meets 
with opposition. Therefore, all things con 
sidered, I still hold my opinion as expressed 
in the article referred to, that perfection can 
only be securéd by the presence of a time 
keeper passing constantly among the me! 
in reality, the equivalent of the clerk to 
whom ‘“ Bell Crank” refers. In fact, such 
an arrangement substantially meets all the 
necessities of the system, as pointed out by 
‘* Bell Crank.” 

Thus, if under his first observation sev 
eral men work on the same piece at dif! 
ent times, accurate individual cards will 
serve to keep everything straight. 

The only way that has presented itsel! to 
me for satisfactorily dealing with his second 
case, Where work is suspended ona given 

piece or pieces, is to indicate same on 
time-card and individually tag the inc« 
pleted pieces with product order number. 
This works right in with the system of !2 
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spector’s tags on finished work, It operates 
successfully in the shop under considera- 
tion, but I can readily see that under other 
conditions the difficulty might be almost 
insurmountable. 

\Vork expended on defective material bas 
becn kept by mere note to that effect upon 
the time-card. This, in fact, is an impor- 
tan! feature with piece-workers, and the 
special piece-workers’ time card has been 
employed thus: If the piece is good, it 
goes in with the regular lot and is receipted 
for by the inspector, but if bad his atten- 
tion is called to the fact, and if discarded 
the time card is filled out with time on de- 
fective piece. Incidentally, these cards 
were at one time filed under such headings 
(in envelopes) as to collect evidence regard- 
ing wasted time because of poor molding, 
chilled pulley rims, and the like. 

The question of robbing one or more of a 
regular lot of machines in process in order 
to repair another, presents one of the great- 
est difficulties of any system. Only by 
vigilance can inaccurate records be avoided. 
Almost without exception the piece thus 
taken is fully completed before being sent 
away, and consequently a memorandum 
filed in the production order envelope may 
make definite record of this interference 
with the regular procedure. 

But repairs are always wanted in a hurry, 
and a man ina hurry is always sure to for- 
get something, so that the utmost care 
should be taken to prevent omission of this 
necessary report. In the case of piece- 
work, it is readily accounted for by the 
number of pieces receipted for. 

After all, the greatest advantage of this 
system of individual time-cards and filing 
envelopes would appear to lie in the ease 
with which such reports and records may 
be made and kept. With a direct book 
record, on the other hand, there is more 
chance of overlooking such an entry and 
almost always the inconvenience of lack of 
space for its proper presentation in the 
book. 

It certainly would be of interest to many 
of your readers to learn if others have had 
experiences along these lines that would 
tend to simplify or render more accurate 
the keeping of time and the calculation of 


ao 


costs. WALTER B. Snow. 
me 
Foundry Use of Physical and Chemical 
Tests.* 





By W. J. Keep, DerRoir. 

I began this discussion by saying that 
the only way to arrive at correct conclusions 
regarding cast-iron, was by means of prop- 
erly conducted physical tests explained by 
chemical analysis; also, that the physical 
structure of cast-iron is not wholly de- 
pendent on its chemical constitution ; also, 
that a determination of shrinkage and chill 
would indicate when the correct percentage 
of silicon was present, and that the strength 
and deflection would tell if the mixture had 
been arranged to the best advantage. 

Some have objected to my methods, rather 
than defend their own side of the case by 
facts and figures. 

Opposition to Methods.—There are 
those who always oppose a new manner of 
arriving at conclusions. Not one of those 
who have raised objections, has ever used or 
seen my apparatus, or has seen one of my 
half inch test bars. A letter lately received 
speaks as follows: ‘‘ The difficulty with 
the chemists, and with all who have not had 
practical experfence with your admirable 
system, is that they are disqualified for an 
intelligent understanding of the question at 
all.” It is easier to object and imagine 
difficulties, than it is to present results of 
original research. 

My effort has been to find reasons for the 
behavior of cast-iron, and to present them 
in such a manner that the founder who has 
hot had the advantage of a chemical educa- 
tion can intelligently purchase and use iron. 

1 one-half inch Square Test Bar.—The 
€xpianation of the influence of the five 
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paper read before Foundrymen’'s Association 
at idelphia, June 6th 
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metaloids in cast-iron, which has been made 
during the last six years, by a study of the 
half-inch bar, is all the defense that it 
needs. I gave a summary of these conclu- 
sions in my paper of April 4th. 

It has been stated that ‘‘ test bars to be 
trustworthy must be of a size to give 
approximately constant results.” The truth 
is, test bars to be trustworthy must be of a 
size to show correctly the quality of the 
iron ; and cast-iron always varies. 

I only recommend the half-inch test bar 
for iron that will run gray or nearly so in 
this size, and this covers nine-tenths of 
foundry practice. The large amount of 
surface exposed to the mold makes a 
uniform grain throughout, and causes it to 
indicate the slightest change in composition. 

General Application of the half inch Test 
Bar.—The behavior of this bar is the meas 
ure of the effect of silicon in a casting, 
whether large or small, just asa foot rule 
can measure a large or small object. 

In The Iron Age, May 17th, p. 946, Mr. E. 
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strength necessary to resist either these or 
its working bursting pressure in service 
afterward, certainly not both at once. All 
this the little half inch bar tells you of the 
big casting, and it does it better than the 
larger bar would.” 

I am allowed to take the following from 
the books of one of our largest machine 
foundries: ‘‘ By analysis, silicon 2.26, aver 
age chill of a Keep’s bar .075, shrinkage 
.154, strength 436. lron, open and soft, per- 
haps our best iron for general work.” 

3.00 or 3.25 per cent. silicon, and shrink- 
age .125 will make good stove plate, but a 
large machine casting must contain less 
silicon, which will be indicated by higher 
skrinkage. 

Influence of Iron Standing in a Ladle.—tI 
introduced in my last paper nine series of 
tests to indicate what could be shown by 
physical tests, and that chemical analysis 
could not do as much. I did not intend to 
turn the discussion in another direction. 
The 3.25 per cent. silicon iron, drawn from 


SERIES X 
On 28 Las. IRON IN ONE LADLE Drap Loan. SHRINKAGE Gatti 
TEST (Rested ) 
Stren’'th Deflee’n Square. Flat 
806 POUTOG GC ONGE. (iiki vaivcedeteccvess’ 120 21 160 166 150 
£07 Poured 34 minute later............. 74 24 162 10 
808 POUPGG 92 TUMMOLG ARCOl. 6065 655505 Or bas cc keane 138 22 160 as 150 
SERIES XI 
, 28 LBs. IRON IN ONE CRUCIBLE. DEAD LOAD. SHRINKAGE, 
No. Cui 
TEsT (Rested.) 
Stren'th Deflee’n Square Flat 
Mixture Like Series VII. to IX. 
803 Poured at once...... an ldera ran gee NL cia tlw eis 39 21 125 142 Os 
804 Poured 134 minutes later... s...6:c0.cee cesses aie 21 123 HE 5) 12 
R05 Poured 144 minutes later ........... rt. 21 le O06 
ONE BRAND PIG-IRON ALONE. 
835 Poured at once SM er Oa NOS gots ot eer as a 26 158 150 1% 
Rad Poured 14% minutes later aba 23 158 159 4 
835 POUPOd 154 WiinitEs [RCE 6s ics s~ceecers 376 20 i) 159 1 
836 Poured 114 minutes later.........sccccseccs 368 1% 153 158 li 
SERIES XII. 
No Drap Loap SHRINKAGI 
Ty 7 ALL THREE POURED FROM ONE LADLI Chins 
Stren’th Defleet’n Square Flat 
S14 Very wet mold....... 120 22 146 1149 O4 
815 Regular mold . ; 130 23 136 142 4 
S16 Dry mold {14 23 130 142 06 
818 ONE ie ee act dees hea 125 a4 131 Ap Ey) ) 
R19 Regular mold... 168 25 132 143 OS 
820 DEY MONG. cocicccce’s 137 23 123 138 OS 
R21 Wet mold 398 22 12s 145 (Mi) 
822 Regular mold 32 22 130 116 Ob 
R23 Dry mold. 107 23 120 10 On 
827 Wet mold 417 23 138 147 a4 
R28 Reguler mold... ..6<scssee W17 24 129 144 0 
829 Dry mold 42 24 1:22 140 O4 
R30 Wet mold 375 21 142 150 05 
&31 Regular mold 387 22 140 . 148 te 
R32 Dry mold ... 300 22 129 141 On 
SERIES XIII 
N DEAD LoAp, SHRINKAGE 
ba SEPARATE LADLE FoR Eacu TEs1 Cin 
Test SE g 4 R E : 
Stren’th Deflect’n Square Flat 
1 
812 fat SO (ROTOR OIE Ye 56s oksccceeesccs ate es 392 21 163 187 225 
813 POG IGE FIORE IAAI. canes Sccbnebese eee 390 23 14 175 150 
S15 WETGGIS OF TORE. os ox ccs ccecoecce 130 23 36 142 O40 
817 EGSE OF DOOR i c6:6:nc:50:0 307 21 132 148 O75 
R24 ist iron (after 300 lbs.) 375 19 16z 1&6 225 
RYH ist iron (after 600 Ibs.) 15 21 .163 167 100 
S2t5 Middle of heat......... 425 23 126 141 OR 


H. Mumford (with Henry R. Worthington) 
says: ‘‘It may be taken for a fact, that no 
one size of test bar is better adapted to 
a certain class of work than another. The 
great truth in this matter of test bars is, 
that whatever their shape, size or method 
of molding, they should always be made 
and tested in exactly thesame way. Follow 
up Mr. Keep’s system, and you will get 
results like what follows : 

‘If a water cylinder 3 inches thick and 
weighing eight tons, gives a bar in ‘ Keep’s 
Test’ that runs 450 in strength, .155 of an 
inch in shrinkage and .08 of an inch chill, 
you may be sure that the casting is free 
from shrinkage strains, will cut easily and 
is strong. If the same casting gives youa 
Keep bar that runs 350 in strength, .170 of 
an inch shrinkage and .25 of an inch chill, 
you may be sure that you have a casting 
that, while it looks close and strong, will 
take twice as long to machine, has put its 
thinner portions under immense initial stress, 


and is very likely, therefore, to show 


shrinkage cracks, as the iron has not the 


a cupolaas fast as melted, produced stronger 
castings from the portion of iron which had 
been longest in the ladle. To get an ex 
planation of the different experience of 
some who had observed an opposite effect, 
the experiment was tried at a prominent 
machine foundry in this city. The iron 
was for a 3-ton cylinder, and was very dull. 
This is shown in Series X 
numbers of my last paper). 

I also made a mixture of pig {rons and 
scrap the same as in Series VII. to IX., and 
melted itin a crucible. This is shown in 
numbers 803 to 805 of Series XI. I also 
melted one brand of pig iron in a crucible, 
as shown in numbers 833 to 836 

soth these and the tests in my paper of 
April 4th show how iron behaved in each 
case, and taken together show that under 
different conditions different results may be 
obtained. 

The Influence of Wet and Dry Molds.—As 
this question has been raised ‘‘ Keep’s Test” 
can give the desired information. I have 
purposely gone to extremes, In 814 the 


(continuing the 











mold was so wet that one bar was perfectly 
hollow froma blow hole. In the other wet 
molds the sand was as wet as possible to get 
sound castings. The dry molds were thor- 
oughly dried. The regular mold was ‘‘tem- 
pered as for ordinary work, only rather dry’’ 
(Pamphlet ‘‘Keep’s Test for Cast iron,” p. 7). 

he Influence 
In the investigation of another subject the 
tests in Serles XIII. were made. Tests 
812, 813, 824 and 825 were from the first 
iron that came down, which boiled on the 
cupola bottom on account of the moisture 
which {t contained. 812 and 824 were caught 
in afreshly dried ladle and then changed to 
another fresh ladle, the iron boiling in both. 
813 was caught in a red-hot ladle, next after 
812, and shows only the influence of the 
boiling on the cupola bottom. 825 was 
caught in the hot ladle after pouring 824, 
but 3800 pounds of iron had been taken out 
between the catches and the iron had im 
proved. 815 and 826 were from the middle 
of the heat, and show average iron. Each 
of the tests in this paper were on different 
days, and are each averages of from 3 to 5 
test bars. (Series IV. in my last paper is 
the test of the single bar of the set which 
was analyzed, while Series VII. to IX. 
show the averages of the three test bars of 
each set. This explains the difference in the 
figures.) 

The Object in Producing these Examples is 
not to present new questions for discussion, 
but to show that the physical quality of 
cast-iron is not wholly dependent upon its 
chemical composition, and that ‘‘Keep’s 
Test” will not only always show the proper 
amount of silicon, but will show the influ- 
ence of every condition met in foundry 
practice. Allow me in closing to again 
quote Mr. Mumford: ‘There has never 
been, and there hardly ever can be, a sys- 
tem of foundry testing so complete, and 
making it so certain that bars made now, or 
& year from now in one shop or another, 
shall be so absolutely alike, as ‘Keep’s Me- 
chanical Analysis.’ ” 


of Ti mperature of Cupola,— 
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Our correspondent, Mr. W. H. Wakeman, 
has accepted the position of engineer for 
the Boardman Manual Training School, now 
in course of construction in New Haven. 

Chas. F. Foster, late mechanical engineer 
of the World’s Fair, has opened an engi- 
neering office at 1411-1412 Manhattan Build- 
ing, Chicago. 
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We have seen some photographs and 
blue prints showing the construction of the 
latest addition to the shops of the Brown & 
Sharpe Mfg. Co., which is now being 
This addition is an extension of 
the first or No. 1 building, and when it is 
done this building (the No. 1) will be in the 
form will have 
33,000 square feet of floor space, the addi- 
tion having 50,000 feet of this. The frame 
work supporting the floors in this building 
is of steel beams and columns, with walls of 
brick. This addition will make the total 
floor space of all the buildings 272,500 
square feet, or about 6} acres. 


erected. 


of a hollow square and 
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A friend sends us a clipping from a con- 
temporary—one of the leading electrical 
journals—in which there is supposed to be 
an illustrated description of an “eight-spin- 
dle automatic drill,” this being the title of 
the article and the legend under the en- 


graving. The engraving, however, is a 
Garvin universal milling machine, under 
full sail, so to speak, and when we are 


gravely informed that this machine ‘‘with 
*; inch drills will produce about 5,000 
pieces per day, only requiring the attention 
of a boy to drop in and remove the work 
and throw the starting lever,” we are 
somewhat shocked. ‘‘Of all sad words of 
tongue or pen the saddest are these: It 
might have been.” 
: =: : 

It is said that large quantities of nails 
have been purchased in this country for 
shipment to Australia by the way of Eng 
land, 
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Strikes and Arbitration. 





The coal strike now in progress in this 
country is in its present and possible effects 
one of the most disastrous that has ever oc- 
curred. At this writing, in many parts of 
the country, industrial operations are seri- 
ously interfered with, railroad trains are 
withdrawn and steamboats are idle; even 
transatlantic transportation is to some extent 
interfered with. Like all great industrial 
strikes, the effects of this one are not confined 
to those immediately interested, but extend 
to every part of the country, and directly or 
indirectly to nearly every industry. As is 
almost universally the case where such re- 
sults obtain, opinion is divided as to the re- 
sponsibility for these conditions. We confess 
to being unable todecide the question of right 
and wrong as between the operatives and 
operators, and have absolutely no side in the 
matter. But, without attempting to write 
either side up or down, we can, in common 
with many others, see nothing but cause for 
regret in the fact that so near the year 1900 
the barbarous practice of trying to settle 
labor disputes by strikes is necessary. The 
wisdom of man should long before this have 
devised some better method, if it has not 
already done so in arbitration. 

No law can prevent men from refusing to 
work except upon their own terms, and no 
law can compel men to employ others ex- 
upon such terms as they—the employers— 
shall dictate. The strike, the lockout and 
the blacklist are things that cannot be pre- 
vented by legislation. But they do not in 
reality settle labor disputes. No man is 
convinced simply because heis beaten On the 
contrary, he only awaits the opportunity to 
renew the struggle. The only hope of 
reasonable and satisfactory settlement ap- 
pears to be in arbitration, and this must be 
voluntary. The more the lawmakers attempt 
to meddle the worse the matter becomes. 

So long as present methods exist it is silly 
to scold full-grown workmenas if they were 
school-children. It is a useless task, that of 
setting up an array of figures showing them 
the loss of wages resulting from a long- 
continued strike ; useless, because if a man 
happens to work for another it does not fol- 
low that he has nothing in his vision but 
dollars and cents. He has something else 
in his vision and he ought to have. Pre- 
cisely the same is true of the employers of 
labor. 

Strikes occurin many instances—generally, 
perhaps—because one of the parties is taking 
an unwarranted advantage,and men will fight 
harder for principle than they will for dollars 
and cents, which is entirely to their credit. 
If this were not so the world would not be 
fit to live in. But men who stand up for 
right because it is right are usually suscept- 
ible to reason, and it should be easy for such 
men to see that unprejudiced arbitrators 
may be able to see the right better than they 
can. We have still hopes that the good 
sense of the American people will bring 
them to see and act upon this. 

It is rather evident that attempts to break 
up organizations of either employes or em- 
ployers will never prevent strikes, but will, 
on the contrary, tend to fosterthem. This 
has been pretty well demonstrated in this 
country and still better in Britain, where 
such attempts have been abandoned. In 
fact, a recent English writer takes the 
ground that the complete organization of 
employers on one hand and employes on the 
other furnishes the best reason for believ- 
ing that strikes there will become rarer and 
rarer year by year. His reasoning—and it 
appears to us to be good—is, that as each 

party finds the other prepared to assert its 
rights their mutual rights will be respected, 
or that, at least, like two equally prepared 
naval powers they will hesitate about trying 
their strength, and settle their differences 
by milder means. 

We are not of those that believe that the 
time will come when employes and employ- 
ers will be able always to see alike as to 
labor and wages. This would be asking too 
much of human nature. Nor do we believe 
that arbitration can be enforced; if it comes 
at all it must be through the efforts of the 
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best thinkers amongst those who pay and 
those who receive wages. lt would seem 
that not many strikes like that of the coal 
miners would be required to lead such men 
to the conclusion that arbitration is the bet- 
ter method of effecting a settlement. 

The greatest difficulty at the present time 
in bringing about adjustment by arbitra- 
tion is that one party or the other is almost 
certain to announce that it has nothing to 
arbitrate. Of course, this settles the mat- 
ter, although it would seem to the unprej- 
udiced that the party that was sure of the 
justice of its claims should have no hesi- 
tancy in having them pronounced upon by 
unprejudiced arbitrators. 

It seems hardly necessary to say that ar- 
bitration should precede any overt act, such 
as a strike or lockout ; should be resorted to 
before passions are aroused that inevitably 
blind reason and lead to results more or less 
unsatisfactory, even if the trouble is event- 
ually settled by arbitration. 

Strikes settle nothing except the relative 
strength of the contending parties. Arbi- 
tration would, or should, settle differences 
on the basis of justice. 

=> -- 


There may possibly be some small degree 
of comfort in the result of some investiga- 
tions made by the professors who publish 
the Yale Review into the question of the 
comparative severity of panics or indus- 
trial and commercial depressions in this 
country. 

According to this, and so far as can be 
judged by the proportion of mercantile fail- 
ures to total volume of business, the panic 
of 1893 was somewhat less disastrous than 
that of 1873 and a great deal less than that 
of 1857. 

The trouble with malhing such compari- 
sons seems to be, however, that commercial 
failures do not necessarily show the shrink- 
age in business and manufacturing. In 
other words, the shrinkage in volume of 
business might be the same proportionately, 
and yet commercial failures be more or less, 
according to other conditions, such as the 
amount and general character of indebted- 
ness, banking methods, currency, etc. It 
is not the proportion of failures alone that 
makes hardship, but the shrinkage of com- 
merce and manufactures by which men and 
women are deprived of the opportunity to 
earn a living. 

Speaking of railroad receiverships, the 
same authority in speaking of a consider- 
able share of our roads says, ‘‘the crisis has 
simply served to prevent them from keep- 
ing up false appearances any longer.” 


—— ome 


An exception to the previously referred 
to series of successful tests of armor plates 
and projectiles was the one made at Indian 
Head, May 19th, in which the plate (a 
Harveyized 18-inch specimen) was cracked 
and ruined by a single shot from a 12 inch 
rifle throwing a Carpenter shell weighing 
850 pounds at a velocity of 1,465 feet per 
second. The test, though a disappointment 
to the experts and to the plate men, and 
regarded as a failure, is, of course, a success 
for the shell and the gun, though this feat- 
ure is made no account of, because at that 
particular time the shell and gun were not 
being tested. 

The plate was made at Bethlehem, a 
works against which there has never been 
the breadth of a suspicion of underhanded 
work, and it is entirely probable that the 
plate tested was somewhat inferior to the 
lot of which it was the chance-selected 
representative. In fact, the cracks made in 
the plate are said to have shown that it was 
defective. 
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An American Bicyele Factory in France. 

A. Clements, the well-known bicycle 
manufacturer of Paris, France, has recently 
returned home after an inspection of Ameri- 
can bicycle factories and tool-building es- 
tablishments. He expresses himself as of 
the opinion that the art of bicycle manu- 
facture is much more highly developed here 
than anywhere else, and in his new factory, 
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which is to be the largest and finest in the 
world, with a capacity of 150 machines for 
every working day in the year, he wil] 
put in an equipment of American machin. 
ery and tools chiefly, for which he closed 
the contracts during his visit. The amount 
represented by these contracts is ab ut 
$300,000, of which about one third is for a 
ball-making plant capable of making 1,010,. 
000 balls per month, the invention of Jin 
J. Grant, and to be supplied by the Cleve. 
land Machine Screw Co. 
——__ + oe ___—_- 


The Third Avenue Railway Company, of 
New York, deserves a good word for hav'ng 
raised the wages of conductors twenty tive 
cents a day without their knowledge and 
consent. A similar increase will undoubt- 
edly be made on the Broadway road. 


——-e—_— 


The New England Water Works Associa. 
tion will hold its Thirteenth Annual Con. 
vention at Boston, Mass., on June 14th 
15th and 16th. Headquarters will be at 
United States Hotel. A number of papers 
will be presented and discussed, and busi- 
ness of interest will be transacted. There 
will be an excursion by boat on one of the 
days of meeting, through the courtesy 
of the city of Boston. 

= Glee 





Literary Notes. 


We are in receipt of a pamphlet reprint of 
a paper read by Robert Cartwright before 
the American Society of Civil Engineers on 
‘The Electric Station of the Citizens Light 
and Power Company,” of Rochester, N. Y. 
The discussion of the paper is also appended. 
The arrangement of the power plant is such 
as to use both water and steam power. 
Rope driving is employed. The author, 
who was the engineer in charge, goes very 
completely into the details of the construc- 
tion of the plant, masonry and machinery, 
several illustrations being given, and the 
whole forming a very interesting addition 
to the literature of the subject. 


THE MAGNETO HAND TELEPHONE. Its Con- 
struction, Fitting Up and Adaptability to Evers- 
day Use. By Norman Hughes, Electrician. 
Readers who are seeking general informa- 

tion in regard to the magneto hand tele- 

phone, its construction, and the principles 
involved in the electrical transmission of 
speech, will find this little book of 80 pages 

a useful one, and of considerable aid to 

those who wish to erect and maintain a 

small private line. The different chapters 

treat on the construction of magneto tele- 
phones ; outdoor and indoor lines; signal- 
ing apparatus; open and closed circuit 
batteries ; practical operations ; how to test 
the line; battery telephone ; three instru- 
ments on one line, and general remarks. 

All these subjects are treated in a practical 

and interesting manner. The book is pub- 

lished by Spon & Chamberlain, 12 Cortlandt 
street, New York. Price, $1.00. 


PIONS ‘ano 
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Questions of general interest relating to subjects lv 
cussed in our columns will receive attention in (his 
department. The writer's name and address shoul 
always accompany the question. Neither correct ini us 
nor location will be published when there is a reques! 10 
that effect. If questions are enclosed with a busines 
communication, they should be written on a separate 
sheet. 











(268) G. H. E., Cincinnati, O., writes: 
Kindly inform me ‘through your columns a8 
fully as convenient, what materials are 
generally used, and the process employed 
in tempering copper, both large and small 
quantities? A,—Attempts at tempering 
copper have been made with varied resu'ts, 
but the process followed in each case !1a8 
been carefully guarded from giving it 
publicity, so that we cannot give you ‘he 
information desired. 


(269) C. E. K., Worcester, Mass., write 
I would like you to settle a ‘dispute betw 0 
us. Itis this: A says that a belt tightener 
or idler should be placed on the ti “4 8 . 
of the belt or veiling side, next to the dr! 
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- pulley ; and B says it should be on the 
slack side of the belt. Whois right? The 
pulleys are equal in diameter, and the belt 
ruos in a horizontal direction. A.—The 
common practice is to apply the tightening 
pulley to the slack side of the belt near the 
driven pulley. 


270) H. L , El Paso, Tex., writes: Please 
inform me by what process I can silver- 
piste tin and lead. and mention some good 
reliable work treating on the same. dA.— 
These materials can be silvered by the 
electro-plating process. To silver lead it is 
advisable to give it first a coating of cop- 
per. One of the best books treating on 
this subject is the ‘‘Complete Treatise on 
the Electro-deposition of Metals,” by Dr. 
George Langbein, published by Henry Carey 
Baird & Co., Philadelphia, Pa 


271) H. A. L., Chicago, Ill., writes: 
Please give me some information in regard 
toa cement or glue for fastening glass to 
metal, and which will not be affected by 
exposure to moisture or rain? A.—We 
should try the following: Mix 2 ounces of 
a thick solution of glue with 1 ounce linseed 
oil varnish, or 3 ounce Venice turpentine ; 
boil them together, stirring them until they 
mix as thoroughly as possible. The pieces 
cemented should be tied together for 2 or 3 
days. This cement will firmly attach any 
metallic substance to glass or porcelain. 


(272) G. R, Ontario, Canada, asks: What 
power will be required for driving a steam 
launch 42 feet long, 64 feet beam, drawin 
42 inches aft and 12 inches forward ; spee 
14 miles per hour? A.—About 60 horse- 
power. 2. What should be the size of cyl- 
inders for a fore and aft compound engine 
to drive the launch at the required speed ; 
steam pressure 150 pounds? A.—High- 
pressure cylinder 5 inches diameter, low- 
pressure cylinder 10 inches diameter, both 
7 inches stroke. 3. What should be the 
diameter and pitch of propeller, and the 
number of revolutions? A.—Diameter of 
propeller 24 inches, pitch 42 inches, number 
of revolutions about 520 per minute. 


(273) J. D. W., Chicago, Ill., writes: 
Please inform me of a good book treating 
on electric motors and rheostats. I would 
like to get a book or books that will give me 
information on these two subjects, and such 
as I can understand, because Iam not very 
well learned in electricity. .A.—Our advice 
to you is to start the study of erg | 
from the beginning ; by so doing you wili 
save time in the end and be able to apply 
your knowledge with greater confidence to 
practical work, and with greater certainty 
of obtaining the desired results, than by 
simply studying a special branch of the 
subject. ‘‘ Magnetism and Electricity,” by 
8. P. Thompson, is a good book for begin- 
ners. 


" (274) E. H. B., Newark, N. J., writes: 
Please give me the formulas for solving the 
problems relating to triangles as per inclosed 
sketches? A.—For the want of sufficient 
data, two of the given problems cannot be 
solved. All the others can be solved by the 
important relations existing between the 
sides and trigonometrical functions of the 
angles of oblique angled triangles. Thus: 
The sides of any plane triangle are propor- 
tional to the sines of the angles eee. 
Let A BC, in the accompanying illustra- 
tion, be any plane triangle. Draw from 





either angle, as C, a perpendicular upon 
the opposite side, or upon that side pro- 
duced. Designate the angles by 4, B and 
C, the sides opposite by a, 4 and ¢, and the 
perpendicular by P. Now, from the right- 
angled triangle A D C we have P = » sin. 
1, also fom C DB, P= a sin. B; sin. 
A PB Cin the second figure being = sin. 
CBD, Hence, equating the values of P, 
bsin. A = asin. B, ora : b:: sin. A: sin. 
B. From this proportion you can solve the 
given problems. 


(275) G. E., Philadelphia, Pa., writes: 
Please give me a receipt for a leather 
cement which will resist the solvent action 
of water? A.—Dissolve a quantity of 
gutta percha in chloroform in quantity to 
make a fluid of honey-like consistence. 
When spread it will dry in a few moments. 
Heat the surfaces at a fire or gas flame until 
softened, and apply them together. This 
cement is water-proof, and will answer 
almost anywhere, unless exposed to heat 
Which will soften it. 2. Is there any kind 
of paper which is fire-proof and can be 
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written on, or is there any method of fire- 
proofing paper which has already been 
written on? A.—To make paper fire proof, 
take a solution of alum and dip the paper into 
it, then throw it over a line to dry. This 
is suitable for all sorts of paper whether 
plain or colored, as well as textile fabrics. 
Try a slip of paper in the flame of a candle, 
and if not sufficiently prepared, dip and try 
it a second time. To make paper fire- proof 
after it has been written on, probably the 
following will be a better method: Dip in 
a solution of soluble glass of 25° Baumé ; 
next neutralizing the alkali by dilution of 
muriatic acid of 10° Baumé, while hot, and 
drying by the atmosphere. Fire cannot 
then destroy the texture of the paper. 3. 
Do you know of any cement or composition 
which will harden in about a day’s time, is 
fire-proof, and can, after having hardened, 
be broken up, and dissolved or otherwise 
treated so as to bring it back to its original 
state? A.—We do not know of any cement 
that will answer all the conditions men- 
tioned. 4—Please give me the composition 
of plaster of paris? A.—It consists simply 
of calcined gypsum, that is gypsum from 
which the water has been driven off by 
heat. 


(276) C. E. J., Bonne Terre, Mo., writes : 
I want to make a lazy tong which is to be 
used on a 23x48-inch engine. Please give 
dimensions, distance of stake from cross- 
head, and also give the address of a party 
from whom it can be bought? A.—The 
lazy tongs or pantograph is usually made 
of cherry wood; the long levers are 14 
inches wide and ,',; inch thick; the distance 
between centers of pivots is 16 inches. 
Every alternate lever is made of two strips 
of the above dimensions, and the others are 
made of single strips, passing between the 
strips of the double ones. The pivot holes 
should be bushed, and the pivets nicely 
fitted. The end pivots should have a pro- 
jection below of, say, 2 inches, with the 
end somewhat pointed. The engine cross- 
head must have a vertical hole in it some- 
where to receive the projection of one of 
the pivots. A stake is set in the floor near 
the guides having a socket in its top to 
receive the other pivot. The stake socket 
must be level with the crosshead socket and 
placed directly opposite the crosshead socket 
when the latter is at midstroke. The stake 
should be set at such a distance from the 
guides that the cord will lead off parallel 
with the guides, otherwise a guide pulley 
will be required. For high-speed engines 
it is best to adopt a form of pantograph 
having four f poy only, as such a one is 
better adapted to high speeds than one with 
greater number of joints. Unless you have 
suitable tools for making a pantograph you 
will have considerable fun, the least varia- 
tion in the location of the pivot holes will 
cause a failure in the action of the levers. 
If the thing will close up nicely and open 
out nicely it is all right, otherwise it is all 
wrong. You can buy pantographs from 
any dealer in or manufacturer of indicators, 
the addresses of some of these are given in 
our advertising columns. 


(277) L J. F., Ausable Forks, N. J., 
writes: Kindly inform me which is the right 
method of connecting an ordinary steam 
boiler feed-pipe, in front or back of boiler. 
A,—There is a great diversity of opinion re- 
specting the best position for the introduc- 
tion of the feed-water. A common prac- 
tice is to admit it near the bottom in all 
kinds of boilers. But it must be evi- 
dent that easy accessibility to the check 
valves, or any other valves that may be 
used in connection with the pipes, is a 
matter which should receive due considera- 
tion, hence many boilers at present in use, 
have the feed-pipe either attached to the 
front end of the boiler or to the top of the 
boiler near the front. It is also important 
that the comparatively cold feed-water 
should not come in direct contact with any 
of the hot surfaces in the boiler. Another 
circumstance sometimes lost sight of is the 
importance of preventing as much of the 
water as possible from being forced back 
through the feed inlet, in case the check 
valves do not act properly, and thus sud- 
denly draining the hot surfaces dry. To 
meet all these requirements and avoid 
trouble, we should place a horizontal pipe, 
perforated on top and running nearly 
throughout the length of the boiler, about 
one or twoinches below the lowest water 
level in the boiler; or, if the feed- water con- 
tains much bicarbonate of lime in solution, 
some engineers recommend a trough or 
pipe of large diameter, cut open on top, in 
place of the perforated pipe. The feed- 
water entering through the front of the 
boiler, or through the top of the boiler, is 
led into the perforated pipe or trough and 
distributed without doing any injury to the 
hot surfaces, and in case the check valve 
does not work properly a sudden drainage 
of the boiler cannot take place. This ar- 
rangement is considered to be a good one by 
many engineers. 


(278) T. E., New York, writes: A tank 
18 feet long and 60 inches diameter is filled 
two-thirds with water, what will be the 
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height of the water in the tank? Please 
give rule for solving this and similar prob- 
lems. The tank is placed in a horizontal 
position. A.—The water surface divides 
the cross-sectional area into two segments. 
We shall first find the height of the seg- 
ment above the surface of the water. The 
best way to accomplish this is by means of 
a table of areas of circular segments, the 
diameter of the circle being equal to 1. 
This table will be found in Trautwine’s, 
Haswell's, and many other Engineer's 
Pocket books. The rule is: Divide the 
area of the segment by the square of the 
diameter of the corresponding circle, look 
for quotient in the column of areasin the 
table, take out the corresponding height, 
and multiply it by the diameter of the 
circle; the product will be the required 
height of the segment. In your example, 
we have a circle 60 inches diameter, its area 
is 2,827.4 square inches. The area of the 
segment above the water level is 4 of this, 


2827.4 _ 949. 466 square inches ; dividing 


this by the square of the diameter (60 x 60 
— 8,600) we have 942-466 _ 9 9618; look- 


ing for this number in the column of areas 
in the table, we find a corresponding height 
of .3867, and multiplying this by the di- 
ameter of the circle, we have .367 x 60 = 
22.02 inches forthe height of the segment 
above the surface of the water. The height 
of water from the bottom of the tank will 
be 60 — 22.02 — 37.92 inches. From this 
it will be seen that the lengthof the tank 
does notenter into the computation. In a 
similar way, the height of any — may 
be found when its area and the diameter of 
the circle is known. 


(279) J. W., ——, asks: Are bored guides 
for steam engines considered to be as good 
as flat or V shaped guides? A.—Bored 
guides and turned crossheads can be made 
true with less difficulty than other forms ; 
but, on the other hand, it is possible that 
with turned crossheads, other things being 
equal, the friction will be somewhat greater 
than with flat surfaces. However, the 
form of guides and crossheads is, to a great 
extent, a matter of individual preference. 
2. What is the proportion between the 
width and length of bored guides? A.— 
There is no definite proportion between 
these two dimensions. The length of guides 
depends much on the length of crosshead, 
and the latter depends on the pressure be- 
tween the guides and crosshead, which in 
high speed engines should not exceed 50 
pounds per square inch of working surface ; 
for engines working at a comparatively 
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slow speed, this pressure may be exceeded. 
We should adopt the following method for 
determining the length and width of cross- 
head, and finally the length of guides. In 
the first place, we find the pressure between 
the guides and crosshead as follows: Draw 
the lines A B and BD perpendicular to 
each other; make B C equal to the length of 
the crank, and from ( as a center and a 
radius A C equal to the length of the con- 
necting rod draw a short arc, cutting A B 
inthe point A. Now, the length of AB 
will represent the total steam pressure on 
the piston, and the length # (will repre- 
sent the pressure between the guides and 
crosshead. This pressure will be as much 
smaller than the pressure on the piston as 
BC is shorter than A B. To make this 
clear, we will take the following example : 
Diameter of cylinder 16 inches, stroke 24 
inches, pressure on the piston is 100 pounds 
per square inch, length of connecting rod 
72 inches ; find the pressure between the 
crosshead and guides. In this case the 


length of BC will be % —19 inches, A C 


= 72 inches and 4 B= 4/ 72*— 12% = 71 
inches, very nearly ; of course, this length 
can be obtained by measurement instead of 
computation, as we have done. The area of 
a piston 16 inches diameter is 201 square 
inches, hence the total pressure on the 
piston will be 201 x 100 = 20,100 pounds, 
and this pressure is represented by the 
length of theline A B, but since the length 
of B (represents a pressure as much smaller 
as B Cis shorter than A B, we have: 

AB: BOCO::20,100: 2, or 

71 : 12 : : 20,100: 3,885; 

this shows us that the pressure between the 
guides and crosshead is 8,395 pounds. If, 
now, we decide that the pressure per square 
inch of crosshead surface must not exceed 50 


8 36 
pounds, then we require a surface of — 


v 
— 67.9 square inches. And if the length of 
crosshead is to be equal to 4 of the stroke, a 
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proportion frequently adopted for this kind 
of engine, then the width of crosshead will 


be i = 5 66, say 58 inches. Finally, if 


the crosshead is to travel within 4 inch of 
the ends of the guides, the length of the 
guides will be 24+ 53 + 1 = 308 inches. 
3. What prevents crossheadsin bored guides 
from turning sideways other than the con- 
necting rod connections? A.—Nothing. 
4. Are any pieces employed to prevent 
such turning? A.—No. 5. Is not a steel 
shoe on cast-iron guides about as good 
a practice as any other? A.—We prefer 
cast-{ron shoes for cast iron guides. 


Transient Advertisements 50 cents a line for each 
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Grant's Gears, Lex’n, Mass., & Phila, Pa. See p. 12. 
Forming Lathes, Mer. Mach. Tool Co., Meriden,Ct. 
Milling Machs. Kempsmith Co., Milwaukee, Wis. 
Turret Drills, 6 spindles. A. D. Quint, Hartford, Ct. 
**National’’ Lathe Chucks. Best made, page 15. 


Pattern and Brand Letters. 


: A variety of sizes 
and styles. # 


Heber Wells, 157 William St., N. Y 
Davis Key Seating Machines kept in stock by 
Manning, Maxwell & Moore, 111 Liberty St. N. Y. 


Selden Packing for stuffing box, with or without 
rubber core. Randolph Brandt,38 Cortlandt St., N.Y. 
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Ferracute Machine Company, Bridgeton, N. J 
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punch presses, ete. Am. Tool Works. Clev’d, 0. 

Air Compressors for every possible duty. Clayton 
Air Compressor Works, 26 Cortlandt street, N. Y. 


Guild & Garrison, Brooklyn, N. Y., manufacture 
steam pumps, vacuum pumps, vacuum apparatus, 
air pumps, acid blowers, filter press pumps, ete. 

Split Pulleys at low prices, and of same strength 
and appearance as Whole Pulleys. Yocum & Son's 
Shafting Works, Drinker St., Philadelphia, Pa. 

‘Instruction In Hard Soldering.”” Rowell, post 
free, 75 cents. Spon & Chamberlain, 12 Cortlandt 
street, New York. 

Improved Duplex and Special Gear Cutters in 
stock and to order; Gear and Milling Cutters of 
all descriptions. R. M. Clough, Tolland, Conn. 

‘*Pumping Machinery.”’ New book, 450 pp. 8vo, 
270 Eng. Prospectus free. W. M. Barr, 3223 Powel 
ton avenue, Philadelphia, Pa. 

New Jersey Art Metal Co., Passaic, N. J., finest 
thin and ornamental castings in brass, bronze, 
aluminum, ete.; machinery name plates in brass 
and aluminum. 

Grinders’ Supplies—Emery, Emery Wheels, 
Grinders, Knife Powders and Sharpeners, Paste 
& Liquid Polish, Whetstones. The Tanite Co., 
New York, N. Y.; Cincinnati, O., & Stroudsburg, Pa. 

“Binders”? for the AMERICAN MACHINIST. Two 
styles, the ‘Common Sense,” as heretofore sold by 
us and mailed to any address at $1.00 cach, and the 
** New Handy,” mailed at 50c. each. The former 
has stiff board covers, while the latter has flexible 
covers with full page opening flat. Either will hold 
the entire 52 issues of any volume. AMERICAN MA 
CHINIST PUBLISHING Co., 203 Broadway, New York. 


“Indicator Practice and Steam Engine Economy.” 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
post paid. Published by John Wiley & Sons, 53 East 
Tenth street, New York. 
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The Relation of the Drawing Office to 


the Shop in Manufacturing.* 





By A. W. Rosinson, Sourn MILWAUKEE, 
Wis. 





The purpose of this paper is to describe 
the system employed by the writer in the 
drawing office of his company in the hope 
that some of the points may be of use to 
members of the society. : 

The drawing office is the origin of thought 
and action for the entire works as far as the 
design and construction of its product are 
concerned. It is responsible for the ac- 
curacy of its drawings and orders, and its 
authority should be unquestioned and above 
reproach in the shop. The shopmen should 
habitually trust and adhere to their draw- 
ings, and their faith should not prove to be 
misplaced. To maintain this there must be 
unceasing care and vigilance on the part of 
the office, and full adaptation to the shop 
needs and capabilities. It goes without 
saying that every drawing office, whether 
employing one draftsman or a hundred, 
should have its system and methods adapted 
to the needs of the establishment with which 
it is connected. As these needs vary with 
each case, it is not to be supposed that the 
system about to be described will be of 
universal application. It will be well then 


* Presented at the Montreal Meeting (June, 1894) 
of the American Society of Mechanical Engineers. 
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to state in a general way the conditions 
which this system is intended to meet. We 
will assume, therefore, that the office em- 
ploys from ten to fifteen skilled draftsmen, 
and is in connection with a manufacturing 
establishment, doing a general engineering 
business in which there is comparatively 
little duplization of orders, and in which 
single orders frequently involve a large 
amount of detail, of which it is essential to 
keep exact records. It is also assumed that 
the drawing office is invested with the sole 
right and authority to issue orders to the 
shop for all new work, or all work in which 
there are changes and variations from pre- 
vious similar work. 

The practice of issuing verbal orders or 
directions for the conduct of work is pro- 
ductive of misunderstanding and confusion. 
When no evidence of authority exists no 
responsibility can be fixed. It is, therefore, 
advisable to have a system of written orders 
to all departments whereby the duty of 
those concerned is clearly defined, and the 
responsibility can be fixed for dereliction of 
duty. 

Shop Orders.—An order being once en- 
tered on the books of the company, the 
procedure is as follows: The business office 
issues a written order to both the drawing 
office and the shop upon a blank, which 
merely states the general name of the ma- 
chine, the time of delivery promised, and 
the number of specifications to be worked 
to, if any, and the number by which 
the order is to be known. It is the 
duty of the drawing office to prepare such 
specifications beforehand when necessary. 
On the receipt of these orders in the shop, 
if it be arepair or duplicate of something 
already made, so that the shop superin- 
tendent has the information by which to 
execute it, he does so. If, however, it is 
new, or in any sense special work, he can- 
not proceed until the orders come down 
from the drawing office. 

The drawing office issues orders upon the 
pattern shop and foundry by means of 
blanks headed ‘‘foundry” or ‘‘ pattern 
shop,” as the case may be, arranged thus: 


B.S. 8. & D. CO. ENGINEERING DEPARTMENT 


FOUNDRY ORDER 


ORDER NO, DATE. DRAFTSMAN. 


| 189 


Countersigned by Examined by 


These are manifolded in triplicate, and can 
be made out by any draftsman to whom the 
job is delegated, but must be signed by the 
chief engineer, or, in his absence, the chief 
draftsman. The two copies are then sent 
down to the shop superintendent's office, 
who keeps one on file for his own reference 
and information, and immediately sends the 
other to the foreman of the department for 
which it is intended. In this way the shop 
superintendent retains control of his men in 
the different departments, and has knowl 
edge of the orders that are issued. He 
alone is responsible for their proper execu- 
tion, and undue interference of the drafts- 
man with the foremen or workmen is obvi- 
ated. 

It is also the duty of the drawing office to 
order all raw material for new and special 
work, that is not regularly kept in stock. 
This is done by blank as follows: 


& D. CO. ENGINEERING DEPARTMENT 


Please order the following 


180 for Order No, 


Ship 
Draftsman Counter-igned, 


| 
| Chief Engineer 
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These are simply requisitions on the busi- 
ness Office, and the copy goes to the store- 
keeper as a statement that the articles noted 
have been this day ordered. He will there- 
fore be expecting them, and on their receipt 
will at once know for what order they are 
intended. His copy of the manifold reads, 
‘‘The following material has this day been 
ordered for order No. —.” 

Written orders are not issued from the 
drawing office to any other departments, 
except the pattern shop and foundry. Draw- 
ings and sketch sheets are issued to the 
other departments, as machine, smith and 
erecting shops, etc. These pass through the 
hands of the shop superintendent, and in 
themselves constitute an order to make what 
they represent or call for, provided they are 
covered by the original general order from 
the business office and bear the same order 
number. 

By means of these written orders to each 
department, each foreman knows definitely 
what work he has on hand, and all responsi- 
bility for errors or delinquencies is at once 
traceable to the culprit. 

The shop superintendent is also empow- 
ered to issue written orders to his foremen 
in all departments, for all work which does 
not require information from or the author- 
ity of the drawing office. For these he uses 
his own blanks—those of the drawing office 
being labeled ‘‘ Engineering Department.” 

It frequently happens that on large orders 
involving much detail, it is desirable to push 
the construction of parts as fast as they are 
determined upon before the completion of 
the general design. In these days of urg- 
ency and high pressure this is almost a 
necessary evil, but should be pursued with 
caution in the drawing office, lest difficulty 
be found in fitting the later part of the de- 
sign to the earlier. Under this system of 
written orders the parts can be ordered in as 
fast as they are ready, even though the shop 
superintendent is as yet uninformed as to the 
balance of it, and does not know of what the 
complete order is to consist. 

W hen the drawing-oftice work on the order 
is completed an order list is made out and 
typewritten in duplicate. The order list 
enumerates in detail all the items making up 
the complete order, and is divided up into 
headings such as (1) castings, (2) forgings, 
(3) miscellaneous, (4) special material ordered 
outside, and soon. For each item is given 
a reference number of the drawing or sketch 
sheet on which it isshown, anditis or should 
be shown thereon so fully and definitely 
that no further questions ueed be asked. 
This order list is essential: 1st, to inform the 
shop definitely of what the work consists; 
2d, to refer the shop to a source of informa. 
tion concerning each and every item; 3d, 
to form a shipping list so that in shipment 
nothing will be overlooked that should be 
sent; 4th, to form a permament record by 
which repairs may be readily identified, and 
from which future machines may be com- 
piled oradapted. These order lists are press- 
copied in a book for the purpose. 

Drawings.—The primary function of a 
shop drawing is to answer the shopman’s 
questions, and indeed it may be said that 
this is its only function. There are certain 
things connected with the material, form, 
dimensions, finishing, fitting and erecting of 
a machine and each part of it that each 
department needs to know. Sometimes in 
simple cases the various processes of pattern- 
making, finishing and erecting can be de 
fined on one drawing, and in other cases 
separate drawings containing separate in- 
formation for the different processes are 
demanded. It is important to have all tbe 
necessary information conveyed on a draw- 
ing in a direct and legible manner, and that 
the views be so chosen as to represent the 
object in the simplest way. Let the drafts 
man, on beginning to make a shop drawing, 
say to himself, ‘‘ Now what does the fellow 
who is to make this want to know,” and 
then let him put down just that information 
and no more, but be sure and get it all 
Refrain from all superfluous lines and 
marks, and make the drawings so plain that 
‘* he who runs may read them.” 

The mere ability to make lines and circles 


on, 







and projections is really the least important 
and the least valuable part of a draftsman’s 
skill. Neatness and accuracy of drawing 
is desirable, but if it is obtained with the 
expenditure of an undue amount of time, 
and does not carry with it a practical 
knowledge of shop needs and shop pro- 
cesses, it ceases to be a virtue. 

The following set of rules for the drawing 
office have been found to be useful and to 
work well. They contain some points that 
a good draftsman ought to know, but they 
are incorporated as reminders, and as being 
necessary to preserve uniformity of prac- 
tice among changing draftsmen. 

DRAWING OFFICE RULES.—SHOP DRAWINGS. 

1. All drawings shall be of the uniform 
size of 23x36". 

2. All detail drawings for use in the shop 
shall consist of whole standard sheets, half 
standard sheets and sketch sheets. Half 
sheets shall be 18''x23’', formed by ruling a 
line across the center of standard size sheets 
as filed, the blue prints only to be cut, and 
mounted and varnished, when necessary. 

8. The sketch sheets shall be 8’’x11’’, and 
shall be used for all simple details, forgings, 
for bolt lists, and for all temporary work 
capable of being shown in this way. All 
standard machines shall be fully drawn out 
and blue printed. The sketch sheets shall 
be made with indelible pencil or copying 
ink and press-copied in the book for the 
purpose. The information on the sketch 
sheets shall be as complete as that specified 
for drawings. 


CHARACTER OF SHOP DRAWINGS. 


4. A shop drawing is to be considered as 
an order or instructions to the shop, and 
not merely as a statement or illustration. 
For this purpose it must convey clearly all 
the information needed to make and finish 
the article. 

5. Every dimension necessary to the 
execution of the work is to be clearly stated 
by figures on the drawing, so that no meas- 
urement need be taken in the shop by scale. 
All measurements to be given with refer- 
ence to the base or starting point from 
which the work should be laid out. In 
comparatively simple constructions the sev- 
eral parts are to be shown together com- 
plete, although each part must be figured 
independently, and details supplied, if 
necessary, by sketch sheet. In more com- 
plicated forms each part should be detailed 
by itself and a general drawing made show- 
ing the thing complete. No details should 
be sent out without putting them together 
on a drawing, or taking them from a general 
drawing, so as to insure their fitness. Un- 
necessary duplication of views to be avoided, 
except in display or advertising drawings. 

6. All figured dimensions on drawings to 
be plain, round vertical figures, not less than 
4 inch high, and formed by a line of uniform 
width and sufficiently heavy to insure print- 
ing well. No thin, sloping or doubtful 
figures or diagonal-barred fractions will be 
tolerated. All figured dimensions below 3 
feet to be expressed in inches. 

7. All center lines to be alternate dot and 
dash in fine black line. All dimension lines 
to be in continuous red lines, with a central 
space for the figure, and of such strength 
as toshowon blue print more faintly than 
lines of drawing. Lines of drawing to be 
bold and clearly defined in proportion to the 
scale, and to be shade lined by making the 
right-hand and bottom lines heavier. No 
ornamental shading or other ‘‘frills ’ allowed 
on shop drawings. 

TITLE, 

8. Every drawing, whether whole or half- 
sheet, shall have the title, date, scale, and 
number of the sheet placed in lower right- 
hand corner. One man will be detailed for 
this duty, to secure uniformity. 

9. The name of the drawing, as given in 
the title, is invariably to consist of two di- 
visions in one line separated by a hyphen. 
The first division is to state the general 
name of the thing or machine, and the sec- 
ond division is to clearly designate the part 
or parts represented (or if a general view 
should so state). The wording of the titles 
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should be submitted to the chief engine 
or head draftsman for approval. 
DRAWING SYMBOLS. 


10. Detail shop drawings should state : 

(1) The pattern number of every castin 
in plain figures of larger size than the di 
mension figures. 

(2) The number of each piece required f: 
one set. This should be written in on 
word (not figures) and followed by symb: 
of material. 

(3) The material of which the parts s 
ordered are made, using symbols as fo 
lows: 

C. I.—Cast-iron. 

W. I.—Wrought-iron. 
C. 8.—Cast Steel. 

M. S.—Machinery Steel. V. F.—Vuleanized Fib 
H. S.—Hammered Steel. C.R $.—Cold Rolled Ste¢ 
Other materials write full name. 

(4) The kind of finish on each of the dif 
ferent parts will be indicated by a let 
ter preceding the figured dimensions, a 
follows : 

F.—Means ‘‘Finish,” and indicates tha 
the surfaces to which it applies are to | 
machined or dressed in suitable manner | 
size stated. 

F. B.—Means “ Finished Bright,” or po 
ished. 

G. F.—Means ‘‘Grinding Finish,” and {: 
dicates that the only finish to be allowed ji 
that necessary for grinding. 

When no letter precedes the figured d 
mension it is understood that the part is t 
be left black or rough. In cases where fin 
ish might be presumed but not required 
follow the figured dimension by the wor 
“Cast” if a casting, and ‘‘Rough” if a forg 
ing. 

(5) A reference list of sketch sheets tha 
may be used for detail illustrations. 


Bs.—Brass. 
Bz.—Bronze. 
Bbt.—Babbitt. 


SKETCH BOOKS. 


11. Each draftsman will be supplied with 
asketch book by the company, and in which 
he shall make all his notes, calculations and 
data referring to his work, and under no 
circumstances shall original work be don 
on loose sheets and transcribed into thes 
books. No effort should be maue at neat 
ness or nicety in these books, but each entry 
should invariably be commenced with the 
name of the thing and the date, and ful! 
notes made of data on which the calcula 
tions were based, and the results obtained 
clearly stated. These books are to be the 
property of the company. 


INDEX FOR DRAWINGS, 


12. An index book for drawings will be 
kept in the drawing office by the clerk 
This book will be divided into as many di 
visions as there are drawers, with provision 
for indexing 100 drawings in each drawer. 
The names of the drawings will be added to 
the various divisions according to thei: 
classification. The system of numbering 
shall be as follows : 

13. Each drawer shall be numbered con 
secutively, and shall contain drawings de 
voted to a certain class of work, which 
shall be indicated on the drawer label. The 
drawing number shall consist of two or 
more digits with a decimal point between 
them. The whole number shall indicate 
the number of the drawer, and the figures 
after the decimal point shall indicate th: 
serial number of the drawing in that drawer 
For example: Drawing No. 5.16 is the 
16th sheet in Drawer No. 5, and Drawing 
No. 75.96 is the 96th sheet in Drawer No 
75. Not more than 99 drawings shall b 
put in one drawer, except in exceptiona 
cases. 

14. Sketch sheets will bear the number o/ 
the letter and page of the letter book, pre 
ceded by the letter 8, to distinguish then 
from drawings, and will be indexed in thei: 
own impression book, but not in the draw 
ing index book. They will be referred t 
on general drawings of which they are d 
tails, and will also bear the number of suc! 
drawing. 

15. When making a new drawing th: 
draftsman will apply to the clerk for 
number, and will be allotted the first una; 
propriated number in the division to whic 
the drawing will belong. 

16. On completion of every drawing « 
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sketch sheet it must be examined and ini- 
tialed by the engineer before being issued, 
and the following entries made in books 
kept for the purpose : 

(a) Record of blue prints and sketch 
sheets issued to shop, giving date, number, 
and title. 

(5) Drawing index.—Record in day-book 
the number, title, and sub title, draftsman 
and date. 

(?) Pattern index.—Record in day-book 
the number, classification and correct name 
of patterns, with remarks and date. 

Each draftsman will see that these entries 
ire properly made. 

PATTERNS. 

17. All patterns shall be numbered with 
the number of the drawing from which they 
are first made, followed by a letter indi- 
cating its serial on that drawing. For ex- 
ample, if four patterns are shown in detail 
on drawing No. 36.50, the patterns shall be 
numbered 36 50A, 36 50B, 36 50C, 36 50D. 
When existing patterns are utilized in a 
new design or machine, their original num- 
ber is to be noted on the drawing on which 
they are shown in their new employment. 

18. Upon receiving formal notice from 
the pattern shop that patterns are ready for 
inspection, the draftsman connected with 
the order shall examine same and issue 
foundry order for the casting. The date of 
inspection and name of inspector shall be 
entered upon the patternmaker’s report at 
the time of making such inspection, 

The sketch sheets referred to in these 
rules are 8x11 inches in size. They are of 
stiff cardboard, and the heading is printed 
in copying ink. The sketch is made with 
an aniline copying pencil, the ‘‘ Eagle No. 
2” in wood being used. They are press- 
copied in books for the purpose, and several 
books are used for different classifications of 
work. The books are of slightly heavier 
tissue paper than is commonly used for cor- 
respondence, and have 500 leaves each, 
numbered consecutively throughout the 
series, so that the number of a sketch sheet 
is never duplicated. In this system there 
are six books for copying sketch sheets, 
representing as many classes of work, and 
these divisions will readily suggest them 
selves as required for any particular case. 

The use of these sketch sheets is espe 
cially for work which does not require to be 
often duplicated, and for giving quick dis- 
patch to emergency work. A free hand 
sketch can be made, copied, and issued in 
this way in ten minutes, while the regular 
process of drawing, tracing, blue-printing, 
and waiting for the latter to dry, or the sun 
to shine, may consume hours They have 
the additional advantage of being more con- 
venient to handle and file away in the shop 
than blue prints, and they save multiplica- 
tion of tracings and consequent drawer 
space. The copies being in book form can- 
not be lost and are easily indexed and con- 
sulted. Sketch sheets are convenient for 
rapid detailing of forging and small parts, 
ind such parts need, therefore, to be merely 
indicated on the general or erecting plan, 
snd reference numbers given of the sketch 
sheets. The sketch sheets will also all ap- 
pear as items in the order list. 

In addition to the stiff card sketch sheet, 
it is convenient to have a ‘‘ Drawing Office 
Memorandum” blank. Tnhis is a copying- 
ink heading printed on a sheet of letter 
paper,and is used for order lists and all sketch 
matter sent abroad from the drawing office. 

After copying, the sketch sheet, if for 

ermanent use, is sized with a mucilage, 

ymmposed of gum tragacanth and water, 
ind then varnished with white shellac and 
ilcohol, The sizing is to keep the lines of 
the sketch from running while varnishing. 

Two necessary articles of gffice furniture 
ire the drawing table and the blue print 
frame. So many excellent forms of these 
have been devised that it seems hardly 
1ecessary to refer to them in this connec- 
tion, but sometime hereafter occasion will 
be taken to describe types which have the 
merit of cheapness and effectiveness. 

It is our practice not to finish original 
lrawings, but to trace from them on tracing 
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cloth. These tracings are used only to 
print from and are filed away in a fire- proof 
vault. Two prints are made of each trac- 
ing as soon as finished, one for the shop (or 
more if necessary) and one to file away in 
the drawers of the office. These drawers 
are 24 inches x 38 inches x 2 inches, and 
are each calculated to hold a maximum of 
100 prints. In this way the tracings are 
preserved from risk of fire and loss and 
from the wear of frequent handling. 

As arule each draftsman makes his own 
tracings, and only skilled draftsmen are 
employed. The writer does not advocate 
the employment of cheap draftsmen to trace 
shop drawings from the originals of the de- 
signer. If this is done the designer must 
fiuish his original to entire completeness 
before turning it over to the tracer, thus 
consuming additional time and running more 
risk of errors and omissions than if he traced 
it himself. A skillful draftsman will merely 
block out his entire work on the original and 
give his whole thought to the perfection of 
his design. In the tracing he can re-arrange 
his drawing if necessary, and the time occu- 
pied in tracing is usually much less than 
that employed in working out and perfecting 
the design, and a draftsman, worth $120 per 
month, will usually trace twice as fast as 
one worth $60, and do it better. 

The titles on drawings are mainly done 
by rubber stamps, giving the name of the 
company, the number of the drawing, and 
having spaces for the insertion of name, date 
and scale. 

Some experimenting was done to find a 
suitablestampink fortracing cloth. Printers’ 
ink was tried, but it rubs off and does not 
dry satisfactorily. A special lithographic 
ink is used, which is similar to printers’ ink, 
but with addition of adryer. It is applied 
to the stamp by a composition roller in sim- 
ilar manner to printers’ ink and gives a black 
impression which blue-prints well. The 
number stamp has movable type. 

As a rule it pays to employ only high 
class labor in the drawing office. A drafts- 
man puts his own impress on his work, his 
individuality goes into it, even if closely 
supervised, and it is upon the perfection of 
detail that the success or failure of a new 
design mainly depends; it is important that 
the draftsman entrusted with it shall have 
the necessary skill and ability. 

We have appliances for testing the effi- 
ciency of almost every known mechanism, 
but who can measure the. efficiency of a 
draftsman. We appreciate the economic 
value of good steam distribution and the 
like, but too often is the efficiency of the 
draftsman neglected, and thousands of 
dollars spent in the construction of work 
which would have yielded much better re- 
sults if a little more brains had been used in 
its design. 

In conclusion, the writer would say: Do 
not have so much system that it is difficult 
to work to or burdensome to carry out. A 
few simple rules, faithfully adhered to, are 
better than the most elaborate system which 
is loosely or imperfectly carricd out. The 
object of a system is to define the duties of 
each man and to fix the responsibility of 
dereliction of duty. 





-_ 

In order to avoid the necessity of trans- 
forming circular into rectilinear motion in 
the case of electric pumps operating under 
high lifts, Messrs. Dumont, of Lille, have 
adopted arather interesting expedient. On 
each side of the motor, and fitted to the 
same bed plate, two centrifugal pumps are 
mounted, the fans of which are keyed on 
the armature shaft of the motor. The 
whole four of these pumps are mounted in 
series, that is to say, the discharge pipe of 
the one pump is connected to the inlet of 
the other, so that the final difference of head 
between inlet to the first pump and the dis- 
charge pipe of the last, is the sum of the 
heads due to the four pumps taken sepa- 
rately. The plant in question was supplied 
to the Altai Mines, and the total lift is about 
160 feet. We do not know what the effi- 
ciency of the plant has proved to be, but 
the arrangement is certainly very compact. 
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Taps and Dies for Birmingham or 
Stubs’ Gauge. 





The development of the bicycle and elec- 
trical industries has brought about a con- 
siderable demand for taps and dies to suit 
the Birmingham or Stubs’ wire gauge, and 
the fact that orders for such sizes have been 
considered ‘‘special’’ has, of course, been 
regarded as a hardship by repairers and 
others who have use for such sizes. 

The Wiley & Russell Mfg. Co., of Green- 
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field, Mass., have now, however, concluded 
that the demand is sufficient to justify them 
in manufacturing these sizes and supplying 
them in sets in the regular way, put up as 
shown by the accompanying illustration, 
containing 5, 10 or 15 sizes and pitches of 
taps and dies, according to requirements. In 
connection with these full information is 
published by,the manufacturers,in regard to 
comparisons with U. 8S. gauge, absolute 
sizes, sizes of tap drills, etc. 

ta No on 

Molding a Gear With Width of Teeth 

(ireater than the Pattern. 





By L. C, JEWET' 

Something happened a few days since, 
and I thought you might be pleased to hear 
of it, ‘‘ to wit,” an idea struck me. 

It was required to cast a spur gear, and 
draw it from 14-inch to 2inch face; to 
draw a gear with plain, deep arms and 
straight rim is quite a simple operation, and 
is well known to all molders familiar with 
molding of gears, as well as cutting down 
the face of spur gears. But this gear had 
not the common, deep arms, etc, but it had 
oval arms, and then inside of rim was a 
convex surface taking in its entire depth. 
The demand of the customer was to have 
the arms in the center of rim, and the 
hub same length as pattern. The increased 


is 


or nowel and tuck up teeth and ram up, 
and make the joints between arms, etc., 
ready for cope. 

Put on the joint side of cope strips + inch 
thick with screws, then put cope onto cheek 
and ram that up. Remove cope and turn 
upside down, take off the } inch strips on 
the joint of cape and sweep or shave off 
the surplus sand on the outside up to the 
point marked A, thereby making a new 
joint on the cope, lowering the arms’ center 
+ inch. 

Now put on the upper joint of cheek 4 
inch strip and draw the pattern to the top 
of the top joint of cheek as now made. 

Take cheek off and remove the } inch 
strips that were first put on the joint of drag 
or nowel and remove the surplus sand up 
to the same point that we did with the cope, 
sleeking up and finishing the mold in a 
neat manner, then return the cheek to place 
on nowel, and there will be an increased 
face of gear and the arms remaining in the 
center, and everything done quicker and 
better than in any other way. This method 
may have been used by others, but I never 
heard of it, and I have heard expert molders 
say that a spur gear with flat, oval arms 
could not be drawn and have arms in the 
center. This method will apply to any 
width of face wanted by putting one half 
the amount of draw on cope and nowel, and 
whole amount on the cheek. 
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Dealers and Consumers. 

A well known firm of supply men write 
us as follows: 

A few days ago we had occasion to quote 
a price to one of our customers on some 
wire rope, and we are informed by them 
that they can buy the rope for less money 
direct from the manufacturer, and we were 
shown a quotation, and found it to be 
identical with the quotation made us by the 
manufacturer. We wrote tothe rope maker, 
and his representative called upon us, and 
informed us that our customer was « dealer, 
for the reason that he uses this wire rope 
on a certain machine which he sells. He 
buys this rope in 1 000 feet coils, and the 
list price on it is } cent per foot. It seems 
to us just as reasonable that the screw 
makers should say that the manufacturer 
of a certain machine should be classified as 
‘*a dealer,” because he buys these screws to 
put onto his machine which he afterwards 
sells. Jf we carry this same line of argu- 
ment a little farther, why not say, that a 
man who uses machinery steel, cold rolled 
shafting or belting on any of his machinery 
which he sells, should be classified as ‘‘a 
dealer” in these lines of goods, and be 
given the same discounts that the legitimate 
dealer is getting. Here is a liberal con- 


Klask when raanmed up with pattern in before opening 


ts strip tobe put on cheek aster 


the cope is off, Draw the gear to 


top of strip 


face of the teeth or rim was the thing 
wanted, and no other change. 

The sketch will assist in explaining the 
modus operand:, 

Select a flask with good, straight joints, 
put strips + inch thick on the joint of the 
drag or nowel sweep of a bed—even with 
this joint, put pattern on, tuck up the arms 
and hub. 

Have a cheek just the depth that pattern 
is before being drawn—put this on drag 
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Flask when mold is ready to pour 


struction which we had not run across before, 
and we submit it to you and your leaders. 
——_ om. 
An iron railroad tunnel has just been 
completed on the North British Railroad 
near Glasgow. It is known as the Mound 
North Tunnel, and is a tube of cast-iron 17 
feet 6 inches in diameter, composed of seg- 
ments 4 feet long and 18 inches in breadth, 
bolted together through flanges 7 inches 
deep and 1{ inches thick. 
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A School of Electricity. 


We have received the prospectus of The 
National School of Electricity, which, with 
headquarters at Chicago, proposes to estab- 
lish a class ‘‘in every city and town where 
the population will justify it.” 

In the prospectus it is said: ‘‘ The course 
is intended to cover a period of 40 weeks, 
with one new lesson for each week. 

‘“‘The lessons will be short, and in lan- 
guage that students of most limited educa- 
tion can readily understand. 

‘‘For each week of the course a ‘lesson 
leaf’ will be issued, one at a time, that will 
contain all information necessary to a com- 
plete understanding of one subject. After 
the first lesson, the ‘leaf’ will also contain 
questions upon the lesson of the previous 
week, calculated to fix the main points in 
the student’s mind. The lessons will be 
accompanied by drawings sufficiently ex- 
planatory, and classes will be furnished 
with the simpler forms of apparatus for ex- 
perimental work, and for class demonstra- 
tion. Blackboard work by the instructor 
will also enter largely into the system of 
teaching. 

‘‘No technical phrases or electrical terms 
will be employed until they have been 
taken up in regular course and mastered. 
Nor will algebraic equations nor geometric 
symbols be used, inasmuch as many of our 
brightest men and boys have been deprived 
of all but the most limited education. In 
carrying out these intentions it will be 
necessary, of course, to depart widely at 
times from the lines laid down in the text- 
books, as these invariably assume an ad- 
vanced education on the part of students. 

‘“‘Only those things will be taught that are 
backed up by the highest scientific authority, 
but it will be the endeavor not to confuse 
students by citing vast arrays of testimony 
in support of theories and practice.” 

J. Allan Hornsby, Monadnock Block, Chi- 
cago, is secretary of the corporation. 





Japan Manufacture. 


In an interesting article on Japan, by C. 
Wood Davis, in 7'e Sun, it is pointed out 
that when that country was opened to 
Western trade it was believed that an outlet 


had been found for immense quantities of | 


European and American goods. Now, how- 
ever, Japan is manufacturing nearly every- 
thing needed by her people, and not only 


this, but is exporting considerable quan- | 


tities of manufactured goods. After men- 
tion of a large list of articles manufactured 
in Japan, the writer concludes: 


In addition to the articles named Japanese 
manufacturers now nearly or quite meet the 
demand for fireproof safes, leather, cement 
electric supplies, boots and shoes, hats and 
foreign styles of clothing so dear to the 
heart of the Europeanized Jap, saddlery, 
coaches, paints, upholstery, passenger and 
freight cars, commercial fertilizers, and a 
vast array of small wares that were formerly 
imported. Progress is shown in the manu- 
facture, use, and exportation of cigarettes. 

During the last five years exports of the 
hand-woven silks of Japan have increased 
375 per cent.; those of paper, much of it 
made by the best American and European 
machinery, some 77 per cent.; matches, 170 
per cent.; glassware, 600 per cent.; leather, 
700 per cent.; boots and shoes, 127 per cent.; 
and sulphuric acid, 64 per cent. 

The substitution of machine-made wares 
of domestic manufacture for those formerly 
imported, and the exportation of the sur 
plus of machine made goods have resulted 
in turning the balance of trade in Japan’s 
favor, and the foreign debt of the nation 
being less than $5,000,000, the drain of 
specie has wholly ceased, leaving the Jap 
anese in excellent condition to contest the 
markets of the far East with America, 
Europe, and India. 

So progressive is this old-young nation, 
and so much inclined to adopt any obvious 
improvement, that its intention is to use the 
metric system of weights and measures. 

The western world must face the compe 
tition of this new member of the industria) 
commonwealth, soon to be fully armed with 
the best of modern appliances and processes, 
that is favored by the lowest of all wage 
scales, that has an abundance of most 
efficient labor, and that is not handicapped 
by excessive taxation. 





WATER REDUCING VALVE 


for use in reducing water pressure in street mains for domestic 


service. Simple and reliable. 


MASON RECULATOR CoO., 
BOSTON, MASS. 











UNEQUALLED 
EFFICIENCY, DURABILITY, 
MINIMUM POWER, 
UFFALO I~ BurFraco, ny. 
FORGE Co. USA. 

















PUNCHES , SHEARS, 
_* HAND BLOWERS, 
Forces , ETC. 


‘BLACKSMITH - 
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STEAM BOILER EXPLOSIONS 
IN THEORY AND PRACTICE. 


By R. H. ia iachtaibas 
$1.50. 


NEW YORK. 


12mo, cloth, 


JOHN WILEY & SONS, 





Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 








FITCHBURG MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG 


AND OTHER WO 


SEND FOR 
CATALOCUE E. 





48-inch Planer. 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 





BORING AND TURNING MILLS. 


37, 54 and 62-Inch Swing, with Two Regular Heads, 
42-INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTING ATTACHMENT. 


All gears accurately cut. 


All feeds positive. 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 
New York Office, 


BRIDCEPORT, CONN. 


86 LIBERTY STREET. 






The Totten & Hogg Foundry of Pittsburgh, Pa., 
has recently received a large order of steel and 
will run its works full time with increased force 
of men. 





| 





There is rejoicing in Lynn, Mass., because the 
General Electric Co. has decided to continue work 
in the West Lynn factories upon street railway 
motors, 





At Montreal, Canada, all the shops on the Grand 
| Trunk system have closed. 


° 

The Sylvan Steel Co. has now organized on a 
firm basis and it is definitely d-cided to erect large 
works at Daven:ort, Ia. Geo. W. French is 
president. 


Lack of coal compels the David Bradley Manu- 
facturing Co., Chicago, to close down. 


Lack of coal has compelled the Norton [ron 
| Works, Ashland, Ky., to bank the fires. The Saco water-power machine shop at Saco, 
A portion of the electrolytic works at Central me Wi eg SEOCNRE SONiy 1 SEN. ‘The 
Falls, R. 1., have been shut down for lack of coal, |S20P, Which employs 500 hands, has been idle 


ves ; ; ; ; nearly a year. 
rhe Sterling Steel Co., at Demmler, Pa., now has hei 


every department running full except the hammer Working 


bas been 
New Castle, 


The Galvanized Iron Co., 


formed by D. R Jenkins and others in 


shop. 
Pa., with capital of $15,000 and works wi , 
After a shutdown of several weeks the Tudor : ii : a 
erected shortly. 
Iron Works, East St. Louis, have rouusied opera- 
tions. The Baker Forge Co., at Elmwood, Pa., is plan- 


ning to make additions of a new building to its 
plant and will put in new machinery for iron 
working purposes. 


Owing to scarcity of coal at Bellefonte, Pa., the 
Valentine Furnace Company have banked their 
furnaces 

It has been definitely decided by officials that 
the locomotive repair shops of the Wisconsin- 
Central road will not be removed from Waukesha, 
Wis , to Stevens Point. 


The 


as soon 


O., will start 
and will run on 


Furnace at Niles, 
as coke is available, 
Bessemer. 


Thomas 


Under the name of the DeKalb Co., the old Fr. 
Payne (Ala.) Rolling Mill Company has been re- 
organized. 


The Cleve Smelting Co., for the purpose of man 
ufacturing metal, has been formed in Cleveland, 
O., recently, by C. V. Byron and others, and the 
Operations have begun on the foundation for] capital is $10,000 all paid in. 
the addition to Spence, Boggs & Co.'s foundry at 


Wheeling. W. Va. The new plant of the McKee Bros., Jennette, 


Pa., will consist of three large buildings. They 
will be fire-proof, and built with all modern con- 
veniences. The cost will be $100,000. 


has 
is banked until 


The Tonawanda (N. Y.) Iron and Steel Co. 
run out of coal and its furnace 


coke can be procured. : : 
pending for the erection of 


a sheet-mill at Houstonville, Pa., that will give 
employment to about 50men. The plant will be 
60x300 feet, and will cost about $25,000. 


THE DEANE 


OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 


> REDUCE YOUR COSTS 


BY USING OUR BEST STEEL FOR Too.s. 


Negotiations are 

The Foundry of the Lexington Iron Co., at 
Lexington, Ky., is being enlarged so as to make 
room for more machinery, 














li a 
Cuica 
New ‘Yonr. 


Genuine Lightning Screw Plates, 


Taps, Dies, Reamers, Green River Screw 
Plates, Bolt Cutters, Drilling 
Machines, etc. 
SEND FOR CATALOGUE. 
WILEY & RUSSELL MFG, 
GREENFIELD, MASS., U. S. A. 


“R. MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing, 


Sore REPRESENTATIVES IN THE UNITED SrarsEs. 
B.M. T ONBS w& CO., 
fi & i3 Oliver St., NEW YORK: (43 Liberty St» 


Speaking of LATHES! 


We are building them in various sizes from 10 inch to 
24inch swing, in various lengths, both engine and 
speed lathes. Our designs are the latest and most 
approved, while the workmanship, material and fin- 
ish are of the highest order. Our catalogue will tell 
you all about them, as well as of our planers, shapers, 
drills and other tools and supplies. A postal will 
bring it. Write us for prices. 


d@i\| SEBASTIAN LATHE Co.. 
= 117-119 CULVERT ST., CINCINNATI, OHIO. 


SPLENDID OPPORTU | The Standard Treatise on MACHINE DESIGN. 
NITY | REULEAUX’S CONSTRUCTOR, 





Co., 








BOSTON: 





9 iD! 04 IN. Swing, 
Modern Design. 
Valuable Features, 
CATALOGUE FREE. 











For a good machinist to start a repair shop in a live manufacturing 








town. The right man will be assured of sufficient work so that he an 2 

can 2 mploy one or two men all the year round. There are now rranslated by HENRY HARRISON SUPLEE, 

in this village a large piano factory, shoe factory, woolen mill, 

wire mill, several saw mills, a large felt mill, and lumber works Handsome ly Bound in Cloth. Size 10x12 in. pp. XVILI, 
There are a large number of saw mills, grist mills, ete., in the Ble. ith Portrait and over 1,200 illustrations. Price, 
immediate vicinity whose work could be obtained $7.00. Sent by express, prepaid, on receipt of price. 


For particulars apply to 
ALFRED DOLGE, Land Department, 
DOLGEVILLE, N. Y. 


ASBESTOS CEMENT FELTING, 


FOR LAGGING LOCOMOTIVE BOILERS. 
Samples and Descriptive Price List Free by Mail. 


Order by mail direct from 
H. H. SUPLEE, 
339 WEST CHELTEN AVE., PHILADELPHIA, PA. 























We are prepared to take Contracts for applying 
Steam Pipe and Boiler Coverings in any part of the 
United States. 


H.W. JOHNS MANUFACTURING U0. 


87 Maiden Lane, NEW YORK, 






HW. JOHNS MFG.CO. 
87 MAIDEN LANE, 
NEW YORK 
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The mills of the new iron company in Waukesha, 
Wis., are about ready for the machinery. Already 
several pieces have been shipped to the plant. 
The works will start up about August Ist. 

Improvement in business warrants the MecCul- 
lough Iron Co., of Wilmington, Del., in putting 
their rolling-mill at Rowlandsville, Md., in opera- 
tion again. About 60 men will be given work. 

The Hill-Clutch Company, of Cleveland, O., has 
been incorporated with a capital stock of $50,000, 
by Messrs. H. W. Hill, Frank Billings, Samuel E. 
Williamson, John G. White, and T. A. McCaslin. 

Work is being pushed on the new plant of the 
Youngstown (0.) steel works. The daily output 
is expected to reach about 500 tons of billets at 
the start, but this will be increased until it reaches 
about 1,500 tons. 

The wire-nail makers of Pittsburgh, Pa., have 
agreed to advance the price of wire nails 10 cents 
a keg and pledged themselves to maintain the 
increased price. Carnegie’s were invited but 
refused to attend the meeting. 

Warner & Swasey, Cleveland, ©., are building an 
addition to their works which will double the 
present capacity. The new shop is being built in 
the most substantial manner. This company 
not finding itself very seriously affected by “ hard 
times.”’ 


is 


We have received a finely printed and bound 
catalogue of machine tools built by John Bertram 
& Sons, Dundas, Ont. A very complete line of 
machine tools are illustrated by half-tone engray- 
ings, and the catalogue is a valuable one to all 
interested in machine-shops 


The F**tanning (Pa.) Iron and Steel Company 
w ...1ted a charter a few days ago for the 
manufacture of iron and steel. The capital stock 
is placed at $350,000, and is held by James Mos- 





grove and John A. Colwell, of Kittanning, and 
Charles T. Neale, of Pittsburgh. 

The Rockwood Manufacturing Company, Indian- 
apolis, Ind , is having a very fair run of business. 
Thus far this yearit has built 20 iron bridges for 
county roads in Illinois and Indiana, and in the last 
few days has contracted to build 15 more, This 
firm in 1893 built 115 bridges varying from 10 to 80 
feet in length. 

A representative of an English syndicate re- 
cently offered $7,000,000 for the plant of the Elgin 
National Watch Company, at Elgin Ill., and Presi 
dent Avery has notified stockholders that three- 
fourths of the owners of stock have agreed to sell 
A few years ago $8,000,000 was offered for the 
plant and rejected. 

The Bodwell Water Power Company, J. W. 
Harmon agent, Oldtown, Me.. have recently putina 
new hoisting arrangement for raising the gates. 
It was made by the Bangor Foundry and Machine 
Company, of this city, and works 
factorily. With this device one man 
which formerly required four or five. 

The Mechanic Falls Water and Electric Light 
and Power Company has been organized at Mechan 
ic Falls, Me., for the purpose of furtiishing water, 


very satis- 


does work 


light and power. The capital stock is $75,000, and 
the officers are, President, A. J. Weston, of Me 
chanic Falls; treasurer, J. H. DeCoster, of Me 
chanic Falls. The company will put ina plant at 
once, 

The effects of tha coal strike at Braddock, Pa., 
has caused suspensions that have forced more 
than 3,500 men out of work. The Braddock wire 
mill, employing nearly 1,000 men, was forced to 
suspend several days ago; also the Duquesne 
forge, at Rankin. The Pittsburgh wire-mill has 


closed down and 500 more men are 


work. 


thrown out of 





DON’T ACCEPT ANY SUBSTITUTE FILE. 


INSIST ON HAVING 
NICHOLSON. 








3000 
VARIETIES FILES 
[X. F.] & INCREMENT CUT FILES. 


The well-known Corliss steam-engine works, at 
Providence, R. I., has been acquired by a company 
to be known as The Corliss Steam Engine Com- 
pany. The new company, with which are con- 
nected many well-Known mechanical and execu- 
tive men, will continue the manufacture of steam 
engines and boilers on the lines laid down by Mr. 
Corliss, having retained the heads of departments 
employed and trained by him. 

The (Mass.) says: 
eral of the large mills are feeling the scarcity of 
coal suitable for use in furnaces, and it is said that 
some of them will be obliged to shut down soon if 
there is a falling off in the water supply. The mills 
that have used bituminous coal altogether in their 
furnaces have been put on short supplies, and sev- 
eral of them have been obliged to use hard coal in 
larger sizes to make the supply last. 

The Williams Typewriter Company is now em- 
ploying about thirty men, and is increasing the 
number of employes every week. Mr. Williams 
says that he finds among those from this vicinity 
who apply for work the very best kind of work 
men, and particularly those who apply for the 
positions of skilled workmen. The toolmakers 
who have been employed have shown that they 
understand their business thoroughly. - 
(Conn.) Sentinel. 


Springtield Republican Sev- 


Ansonia 


Dean Brothers, Indianapolis, Ind., have received 
three carloads of heavy machinery from the East 
for their new shops on First street and the Big 
Four tracks, and will receive two more carloads 









model shops of the West. They have their pay 
roll again up to over 100 hundred men, but are not 
pressed with orders. The strikes, coupled with so 
many manufactories still being shut down, greatly 
limit the demand for steam pumps, but they hope 
that by the time their new shops are completed the 
troubles will be largely over. 

The New Process Raw Hide Company, Syracuse, 
N. Y., send on request, a catalogue and price list 
of noiseless, solid raw-hide gearing—spur, bevel 
and friction—mallets and chisel handles, washers, 
etc., and ‘‘new process raw hide” for any pur- 

This company, when first starting in busi- 
found its work largely in substituting raw- 
hide gears for others that were noisy and objec- 
tionable, but gradually the has grown 
more in the direction of furnishing gearing out- 
right for new construction. There is a long list 
of gears in the catalogue, several pages of testi- 
monials and a page devoted to the advantages of 
these gears—superior lasting qualities, etc. 
who as engineers or mechanics are 
power transmission will do well to write for 
catalogue, 


pose, 


ness, 


business 


Those 
interested in 
the 


Horace G. Young and Robert C. Blackall, of 
Albany, Daniel C. Fischel, of Troy, and Charles 
D. Hudson and Charles L. Mather, of West Troy, 
have organized a company for the manufacture 
and sale of an artificial fuel made from coal dust, 
peat and garbage. It is claimed that it will dothe 
work of the best anthracite coal, can be used for 
domestic purposes, locomotives and engines, and 





ina few days. It is the intention to have these the] can be sold cheaper than any other fuel. The 
REDUCED PRICES oF LECOUNT’ s STRAIGHT TAIL DOG. 
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These Goods are for sale by CHAS. CHURCHILL & CO., 
L’t’d, 21 Cross St., London, England. 


C. W. LeCOUNT, South Norwalk, Conn. 








BETTS MACHINE COMPANY, 








m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres, and Chief Engineer. 


FRANK L. WILCOX, Treasurer. 


BURR K. FIELD, Vice-President. 
GEO. H. SAGE, Secretary. 





Engineers, Architects and 
Builders of 
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The above illustration is taken direct from a photograph and sbows the interior of a Machine Shop 


designed and built bv us for The 


feet in width by 180 feetin length. Thee 


of traveling crane rails, while the two-story wings on each side are 
We built this entire building, including the brick work and founda- 


width. 


Ball & Wood Co, 
entral portion is 40 feet from center to center 


at Eli abethpurt. N.J. The building is 80 


20 feet in 


tions, the whole complete ready for the machinery. 


SEND FOR OUR ILLUS 


STRATED CATALOGUE 





COOKE & CO. 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS, 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write fo. Catalogue and 
mention this paper. 








HENRY CAREY BAIRD & CO.,, 


INDUSTRIAL PUBLISHERS, BOOKSELLERS AND IMPORTERS, 
810 Walnut St., Philadelphia. 
Our New and Revised Catalogue of Practical and Scien- 
tifle Books, 88 pages 8vo., and our othe r Catalogues and Cir- 
culars, the whole cover ng every branch of Science applied 


to the Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 


A NEW CRANK SHAPER. 


NOVEL, YET SIMPLE. 

Length of stroke 
Bchanged INSTANTANE. 
= OU SLY while IN MOTION, 
Get Photos & Prices 


Q 
2 NOTHING LIKE IT. 
a 


*Fox Machine Co., 
325 Nor. Front St., 
Grand Rapids, Mich. 


135 Finsbury Pavement, 
London, England. 









cage 








POWER OR HAND PLANER, 


TOR MODEL MAKERS, EXPERIMENTAL WORK, &o. 


Has all the Improved Features Usually Found on High Grad 
Planers, and is Capable of Doing the Best and Finest Work. 
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Screw Cut- 

ting Auto- 

matic Cross 
reed, etc. 















i ceetatetenimentanl 
Scroll Saws, Ma Catalogue 
Circular ‘ree 
Saws, Lathe of all our 
Mortisers. E Machinery. 


Seneca Falls Mig. Co. 687 Water St., Seneca Falls, N.Y. 





ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established acenuary a 
Sepeciiten 1893. 








TOOLS, 
DRILLS, 


DIES, &c. 
D’AMOUR & LITTLEDALE, 


12” DRILLS. 204-206 E. 431 SL. NEW YORK, 


Correct in Design, Workmanshi Price. 
Patterson, Gottfried & Hunter, Ltd., 146-150 bs St., New York, 





Medal World’s Columbian - 














AGENTS FOR NEW YORK AND VICINITY. 











A good record for quiet times, 


VUVVVVUVTVUVTVTVTVVETVTTTUTOTO 
BUILDERS IRON FOUNDRY, Providence, R. I. 


STRONGER AND LARGER CASTINGS 


Than are furnished by ordinary foundries, 
DAILY HEATS FOR WEEK ENDING MAY 26, 
20, 39, 21, 54, 22 and 19 tons. 


but we solicit 






1894: 


and can handle more orders, 





P.H.& F.M.ROOTS, 


Connersville, Indiana. 
Chicago Office, 1405-10 Manhattan Building. 


MANUFACTURERS OF 


PORTABLE FORGES, TUYERE IRONS, ETC. 





ROOTS’ NEW ACME HAND BLOWERS 
Slow speeded, Force-blast, Durable, 
Compact and Cheap. 

Roots’ Foundry Blowers, Gas Exhausters, eto. 
8.8, TOWNSEND, Gen, Agt.» 163 & 165 WASHINGTON ST., 

COOKE & CO., Selling Agts. NEW YORK, 

In Writing, Please Mention This Paper, 








WORTHINCTON 


PUMPING ENGINE 


FOR 
WATER WORKS. 
SIMPLE, COMPOUND, OR 
TRIPLE EXPANSION, 
HORIZONTAL OR VERTICAL 


HIGHEST DUTY GUARANTEED. 


COMPLETE DESCRIPTIVE PAM- 
PHLETS ON APPLICATION. 


HENRY R. WORTHINGTON, 


NEW YORK, 


BOSTON, PHILADELPHIA, 


CHICAGO, 
DENVER. 


ST. LOUIS, 
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plant will be established in West Troy, and the Spelter—The market is nominal at 3.40c. to 3.45c. 
company expects soon to be ready for business, | | for prompt New York delivery, but less may buy 
mn ‘ y ; ce ate if bids are made. : 
The process is the invention of Mr. Fischel. | Tin—The market is dull. Small lots are selling 
Surveyors have measured ground in West Ber- at 20c. and future business can be done at less. 
gen, N. J., south of the Newark & New York Rail- | 
road, preparatory to the construction of a spur | we ste 
cen <0 
from the railroad, below West Side Avenue bridge, | ve~ 7 
to the woods at the foot of Fulron avenue. At this| ‘* Situation and Help” Advertisements only inserted 
place a chemical plant is to be set up. Several under this head, Rate 30 cents a line for each inser- 
beyee ie tion. About seren words make aline. Copy should be 
large buildings will be erected, and the works will | gen¢ to reach us not later than Saturday morning for 
furnish employment to probably 300 men. The | the ensuing week's issue, Answers addressed to our 


care will he forwarded, 


business in West Bergen 


Judson Acid Com- 


company about 
is said tobe the Butterworth & 


to open 





pany, the works of which on the Hackensack were | Exp. machinist desires sit. A. H., Amer. MAcH. 
burned down recently Eleven acres of ground] Draftsman, designer, with practical shop exp., 
have been obtained for the new works. This in age 25, desires position. O. K., AM. MACHINIST 
cludes property to be traversed by the railroad.—| First-class mech draftsman wants pos.; mach 
Jersey City Evening Journal. | tools and gen’l mach’y. Box 77, AM. MACHINIST 
| Wanted—Position by a young, all-round mach. 





or as station’y eng’r; good refs. Box 92, AM. Macu 


Wanted —Mech. 


Mae hinis 





s’ Supplies and Iron. 


draftsman (Swede) wants posi 





New York. June 2. 1894. tion. Address U. M., AMERICAN MACHINIST. 
Tron—American Pig—We quote Standard North- Mech. draftsman, tech educat’n, 2% yrs. exp. on 
ern brands, No. 1 Foundry, $12.50 to $13.00; No. 2, | gen. mach’y, wants pos. Box 95, Am. MACHINIST. 
$11.25 to $12.00; Gray Forge, $10.25 to $10.50. South- . 
ern brands are quoted at $11.50 to $12.25 for No. 1 Wanted—A first-class engine builder to take 
Foundry: $10.50 to $11.00 for No. 2, and $10.00 to} charge of that department in a machine shop. 


Address ‘tA ,*? AMERICAN MACHINIST 





$10.25 for No. 3 
Antimony—The 
We quote L. X., 
to 10lgc.; Hallett’s, 
French Star, 10c. 
Lard Oil—Prime is quoted at 5c. 


market is steady and quiet 
9i4c. to Mac.: Cookson’s, 10c. 
8.62l4c. to 8.70c., and U. S. 


22, wants position in machine 
trade. Address FE. B. 


Young man, age, 
shop where he can learn the 
Ludwig, Sabetha, Kan. 


to 6le. Wanted—A first-class patternmaker on 


heavy 


Copper —The market is unsettled, and holders of | machinery and gearing; must be a man of good 
Lake Copper scarcely know what to quote; ina] habits. Address Farre! Foundry and Machine Co., 
nominal way they are asking 9.30c. Casting Cop-| Ansonia, Conn. : 
per is held at &.80c. to &.90¢e. 

Lead—The market is quiet, 3.30¢. is quoted for Experienced superintendent of machine shops 
New York delivery. There are buyers at 3'4c.,| and foundries desires an engagement to take 
but holders hesitate to shade 3.30e , at which price cnaeye of works; member of A.S.M E. Address 


200 tons have been sold. A. , AMERICAN MACHINIST. 


CLEVELAND TWIST DRILL GO’S. GRIP SOCKET, 








No More Twisted 
Tangs. 





Larger drills 
can be used with 
smaller shanks 
than ever before, 

No charge for 
the groove in the 
shanks. 





Send for Descrip- 
Cleveland, Ohio. tive Price list. 





ww 
Cor. Lake and Kirtland Sts., 


































Lathes Dill. fh BARGAINS IN SECOND-HAND MACHINERY, 
. iy alin, i Ms wet, ENGINE LATHES. | Irs. | «SHAPERS. 
: - ren =e 6° hos art ba | 6 in. Boynton & Plummer. 
Boiler Tools, Steam Hammers, etc. iis. <i fc, |} 10 densa Cran 
) 3 fitchburg, | per ‘. 
aes " : 116° x 6° Perkins 5 es pony 
Now remaining unsold in the Engine and Boiler 116 x7 ize Juens st Frietion inci 
2 > x > a. 
Shop, will be closed out at once. A aa | SCREW MACHINES. 
120% x 6°* Bullard, ; 1 No. 5 Brown & Sharpe. 
IRON PLANERS. ENGINE LATHES, 124 x14 « Dexter [18 Windsor, 
i . =e 2 c 6 eck 29° x12 ‘* Fifield. | * 2h Pratt & Whitney 
Ne dl ta he ogy of ig eR Beg ns “i i. 1937“ x 14 Old Styie. | 1 16in. x5 ft. Flather & Go 
aa e - orse, “4¢* 2 © Ree 1 26 x25“ L. W. Pond, we senile 
5 a gon em. 16 «x 6 New Haven. PLANERS, | PUNCH PRESEN. 
24“ x 6‘ Powell * Latest.” 16 ** x Gand 8 ft., Ames, 1 16 in. x 16in. x er Belden, 1 No. 2 Farrell Foundry, Foot 
2% x 8° Pease : 18 ‘* x 8& ft,Putnam 122° x2" x4 “4W.Pooa | ti“ 68 = - Power. 
30 * x 10% Pe np 20 “* x 10 ‘* Fitehburg. 1 24 mm x 24° a ‘ ce Haven. | | hee 5 os “ Power 
30 x 6° Pease. 24 ‘* x 7" Otis l 24 ‘ x 24 ey x10 ‘ Peas l 6 Niavara, Power, 
32 ¢ x 6‘ Wood Light, 24“ x12 Putnam. 128% x28 x 7‘ N, Haver a $1 Eaton, Double Acting. 
36 ** x 10 * Gleason. 30 * x 10 ** Pre ntis 8s Taper. ¥ DRILI PRESSES. ala bi Heavy Screw Press. 

a er ‘a 32“ x16 G AL SSES. ; saan cade 
a se eee 61} ee s& Phillips, | 210in Milliken Bench | wi LING MACHINES, 
SHAPERS. | 36 x 18 ved Style. 110 * Gardam Sensitive. cf No. 2 Garvin, Hand. 

6in Stroke, Crank | 48 x 17 »wes & Phillips 110 © Slate 3 Spindle, 2 1 tarvin, Power. 

a‘ “ ‘Gould | 84 x 18 * Lineoln 1 No 1 Garvin 2 Sp im dle, | 1 * 2 Garvin, Power. 

g « “ nawas& Phil. | Pit Lathe. 72in ee 3 | 1 “ © Garvin, Universal. 

5 * “ ende ee . 4 * . * oe erd Standard, 
4 “ Tr pence? Eber. H AMMERS, 1 20in New Haven Bench 3 Pratt & Whitney reese 
22“ “ Triple Geared 50 Ib. Helve, Bradley, Up'g’t. 1 24 Cincinnati, | 3 Garvin, Lincoln, 

DRILLS. 300 °* Steam Ferris & Miles 1 5 ft. Niles Radial, 1 F.E Reed, Lincoln, 
4 soo * rot s 
a cea Le aa Davis, 0 sie ake. senitaiondoaniies PO = aby od rola ee eee eee 
i < * ence BOILER TOOLS. THE GARVIN MACHINE CO., 
re Qld Style. ne Rolls, 6, 8 and 10% ft LAIGHT & CANAL STs., NEw YORK 
wila ri ,in om ete Oller Shears, « in. gap. . . 
MILLING MACHINES, | Flange Clamps.6 ft. Also 51 North 7th St., Philadelphia, Pa. 
i. ik 3 @ wien | MISCELLANEOUS. 
B &S No lt ersal tl s43 : 
Cutters, Arbors (hi Aree ves Acme 3'% in Bolt Cutter Burnham’s Sensitive Drill. 
Garvin No.3 Bk. Gears auto. fd Bor and Turn. Mill, 38 in. 
Cincinnati No 2 Bk. Gs. auto. fd. | Vert. Turret Borer B & 8. 
Pratt & Whitney, “Lincoln " ) Slotter, 10in. Stroke 
J. J. McCABE, 
SUCCESSOR TO | 
+] 
E. P, BULLARD’s |!4 Dey St., , 
N.Y.Mach’yWarerooms | NEW YORK. SEND FOR CIRCULAR. 
THE GEO. BUBNHAM CO., Worcester, Mass. 








BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half round, flat, or square wire, 
similar in shape to those shown in the cut berewith. Also similar articles made to 
order. 

Send samples of articles required, and mention quantity wanted, that we may 
pane prices for either machine or the goods, whichever may be desired, 


=~ Bicycle and Labor Saving Machinery a Specialty. 


aan 
Sh 
IOs 





BOSTON WORKS 


35 HARTFORD ST., BOSTON, MASS. 
GEARS, ALL KINDS, SMALL OR LARGE. 


300 LIST IRON, 600 LIST BRASS. 
Catalogue FREE to any Business Firm. 


d 


SOSPECIAL MACHINERY ° 





PUNCHES 








SS pam % ments, &c. 

Paragon Drawing Instruments, Extra and Best ¢ uality ; 
German Drawing Instruments, Paragon, Duplex, niver 
sal, Anvil Drawing, Helios, 
Triangles, 'I’-Squares, &c. 

Slide Rules: Mannheim, Duplex, Charpentier, &c. 

e Catalogue on application. 
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I Surveying Instru- | : 
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IPRESSES 
DROP HAMMERS an 


” 


THESTILES& PARKER PRESSC 











Blue Process Papers, Scales, 


Wanted—To buy good second-hand tools. Box 


83, AMERICAN MACHINIST. 


Wanted—By a mach. of 20 years’ exp. in erecting 
and selling steam and electric mach’y; correspond 
ence solicited with mfg. company. Address Ad- 


vanced Methods, Box 94, AMERICAN MACHINIST. Wanted—To buy a small machine shop and re 


pair shop. Box 93, AMERICAN MACHINIST. 


Introduction and negotiation of American pat- 
ents and machinery to English manufacturers and 
agents. Write for circular to Geo. Richards, M. I. 
M. E., Mechanical and Consulting Engineer, No. 5 
Laurence Pountney Hill, London, England. 


A mechanical engineer with experience in de- 
signing special machinery’and tools for manufactur 
ing purposes, wants a position fur a few months. 
Address J. D., AMERICAN MACHINIST. 





hand; graduate of a techni- 
cal school in Germany; have some experience in 
designing; wishes er in drawing-room or 
shop. Address H. F. AMERICAN MACHINIST. 


Draftsman and vise 


Do you wanta picture of the famous Locomotive 
| **9997"? Send 50 cents for our fine copper plate 
} transparent picture (14x28), showing all parts inside 








- and ou/side, all named and numbe red, on satin 
of. MISCELLANEOUS WANTS * gloss paper, for framing, educational, beautiful, 


correct. Locomotive Engineering, 256 B' way. N.Y. 

Advertisements will be inserted under this head at 
85 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwar nde d. 


A Good Investment—A profitable and well estab- 
lished manufacturing business in the implement 
line, wants a partner with from $5,000 to $10,000 to 
be put into the business as additional working 
capital, in one of the most beautiful and favorably 
located towns in the Northwest ; a rare chance for 
the right man. Address Box §4, AM. MACHINIST. 


Cheap 2d hd lathes & planers. S.M.York ,Clev'd,O. 

Auto. Steam Flue Cleaners. Kelley Co., Erie, Pa. 

For Sale—Second-hand drill presses.engine lathes | 
& planers. Dietz, Schumacher & Co., Cincinnati, O. 

Light and fine machinery to order; Foot Lathe 
Catalogue for stamp. E. 0. Chase, Newark, N. J 
Surface Gauges, etc. Catalogue free, 
A. Welles, Milwaukee, Wis. 





Wanted—A party to make and sell on a royalty, 
a new design of hot water heater temperature 
regulator; it costs about $2.50 to make, and will 
sell for $10 to the trade; any machine shop can 
|} make it, but a competent selling agent must be 
employed; from 3,000 to 4,000 ought to be sold 
| annually. Address Box 88, AM. MACHINIST. 


AMERICAN GAS FURNACE CO., 


OIL GAS PLANTS 


Gas Blast Furnaces & High Pressure Blowers 


For the economical generation and systematic application 
of HEAT. 


Calipers, 
Send forit. F. 





CATALOCUES ON 


APPLICATION. 
No. 80 Nassau Street, - - NEW son. 
ENGLIsH AGENCY 


Churehill & Co., Ltd., 21 Coens Street, Finsbury, 
London, E. C. , England. 


DETROIT TWIST DRILL Co., DETROIT, MICH. U. $. A, 


SOLE MANUFACTURERS OF 


GRAHAM'S GROOVED SHANK TWIST DRILLS AND CHUCKS. 


Chas. 




















Endorsed by Practical Mechanics Everywhere. Send for Catalogue. 


We have Removed our Office] .°*-SS- MORNING TOES. 
145 BROADWAY 


AND 


86 LIBERTY ST,, 


NEW YORK. 


Shall be pleased to have our Customers call 
and see us in our new quarters, when in 
the City. 
SEND FOR OUR LATEST LIST. 
Telephone 874 a Cortlandt. 


GEORGE PLACE 
MACHINE CO. 


SWEDEN, NORWAY. FINLAND. DENMARK. 
John Tragardh & Co. at Gothe. burg (Sweden). 


Estab. 1857. Machinery and Metal Importers. 


Are buyers of Machinery and Tools (news 
Their illustrated Price Currents are distributed in above 
named countries, which are constantly visited by 3 travelers 
from their offices. 

JOHN TRAGARDH & CO., wish to receive offers and 
illustrations from makers direct. First-class references 
tayment through their bankers in New York. 





PRICES ON APPLICATION. ” 


BARDONS 
& OLIVER 


Cleveland, 





SPECIAL MACHINERY. 
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and specialties). 





THE AURORA TOOL WORKS, Aurora, Ind. 
ht and Radial Drills, 


The Andrew Patent Drill Chuck. 


The original (not copied) device to pre 
vent twisting off Tangs. No extra cost 
for ANDREW'S rvverse incline groove 
in the shanks. Chucks made direet on 
new or old spindles. Holds heavy taper- 


Builders of Uprig 















f-™ 
\ ) DRILL SHANK 


shank tools from dropping out Best 
Practical Chuck in the World. 
ndorsed by a'il prominent [wist Drill 


Send for 





Makers and Mechanica) Experts. 
catalogue 


M.L. ANDREW & CO., 
CINCINNATI. OHIO. 


ye Screws and Studs 
in Brass or Steel. 


Gear Cutting, Sheet Metal Stamp- 
ing, Automatic Machinery built to 
order. Send sample or drawing for 
estimate, 


SITTMANN & PITT, 


3653 ADAMS ST. BROOKLYN, N. Y. 


THE CLEVELAND MACHINE SCREW (CO,, 


CLEVELAND, OHIO. 


Screw Mae 
ipplication 





NT ANYTHING INTHE 


¢SES: DROP HAMME 


¢ rou NE 9p 


AY 


: 
ai? AUTOMATIC DROP Lip Ml 


SEND FOR CATALOGUE RS. 


oMiner §, Deck Mig. ©. 


NEW HAVEN.CONN. 
LARGEST LINE INTHE MARKET 








Manufacture 
of these 


\utomatic hines for every variety of work 
We have the se 
Machines, Bicycles and Standard Screws 


and successors to the GRANT ANTI-FRICTION BALL CO. 


f Bails for Anti-Friction and other purposes are unsurpassede in the world 


Samples of the 
machines 


production 


machines sent on about 200 of at work in our faetory, 
producing parts of Guns, Sewing 
We are 


Our fac 


also sole owners of 
ilities in the production 





SAYVPLES, PRICES AND CATALOGUES FREE, 
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HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements, 
Works and Main Office: GERMANTOWN JUNC., PHILA., PA. 
NEw YorK, N. Y.: 616 He avemeyer Building. Chas. H. Willcox, 


THOS. H. DALLETT & CO., 


YORK ST. & SEDGLEY AVE., PHILADELPHIA. 
MANUFACTURERS OF 


ELECTRIC fleas 


Specially adapted 
for driving Machine 
‘Tools, Cranes, Ele- 
vators, 
Pumps, 
Presses, 
and other 
Machin- 
ery. 

We also make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 


ATLANTA, Ga 
Hunter & Booso. 











Shriver’s New York Traveling Cranes 


FOR HAND OR 
cLaCiane POWER. 





333 East 56th St 


T. Shriver & Go, SY °° Est sett s 


MANUFACTURERS OF 
TRAVELING CRANES of 1%, 2,3,5 and 10 Tone 


capacity, to be operated by Hand, or wh 1 
by Electricity. . ssa Mnnt icc al 














TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 


MANUFACTURED BY 


ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 
PHILADELPHIA, PA 


CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 
SEND FOR CATALOCUE. WO 


ee i i 


——— 
Callowhill St., 


MARIS AND BEEKLEY, PHILADELPHIA, PA. 


EDWIN HARRINGTON, SON & CO.,Inc., 1515 PENNA. AVE. , PHILA, PA. 
© Machine Tools, Double-Chain Hoists. 


Overhead Tramway, a 


Send for Circulars 
and References. 








2343 & 2345 
































Send for Catalogue. Mention this Paper. 





articles, our stock is now limited to 
complete sets, with the exception 
of two or three issues,and orders can 
hereafter be filled by the set only. | 

A number of engineering schools | 
are using these articles in lieu of a | 
text book on this important branch 
of mechanics. 

The set of 92 papers will be sont by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5.00, cece» 
and toany foreign country for $7.00. 


gL ee 


Order now before our stock 
of papers is exhausted, 


RACTICAL 
DRAWING.” 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand- 
ing it has compelled us to issue 
special reprints of several of the 


RVVAVV*A 
Dixon’s Silica ; 


ADDRESS : 


American Machinist, 
208 BROADWAY, 
NEW YORK. 








COILS and 
BENDS of 








































Graphite IRON, 
e . BRASS, 
Pai n t and 
Will gesservee soot tov SEN to COPPER PIPE 
longer, without repainting. of every 


Unequaled for SMOKE STACKS, 


BOILER FRONTS, Ete. description. 


The National Pipe Bending Co. 
&2 River St., New Haven, Conn. 



















Send for circulars on Paints and Painting. 


JOS. DIXON CRUCIBLE CO., Jersey City, N. J. 














Style A, Three Jaw. 
Or CHAS, CHURCHILL & CO., Ltd., 


Ask your nearest De ee. or coma to the 
Manufacturers for 


THE LATEST 
” IMPROVED DRILL CHUCKS, | 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 








Style B, Two-Jaw. 
21 Cross St., Finsbary, London, Eng. Awards at the World’s Fair. 





““CUSHMAN 


work. 


SEND FOR 


THE CUSHMAN CHUCK 


79 


CHUCKS. 


For Lathes, Drills, Chucking and 
Screw Machines, and for Special 


CATALOGUE 


CO., HARTFORD, CONN. 





Jordan Flaner Chucks, 
SEND FOR CIRCULAR, 
c.W.JORDAN 
4 Wayne St., 
WORCESTER, MASS. 


The “National,” 


INDEPENDENT, 
UNIVERSAL, or 








COMBINATION. 
Est’d 1882. Strongest. Easiest to 
change. Best finish. Reversible 


Juws (patented) giving 5 changes 
including every possible position. 
ILLUSTRATEDCATALOGUE sent. Liberal 
discounts. Prompt shipment. W. WHITLOCK, 
B39CortiandtSt..N. ¥.— Works, Hoboken,N.wJ. 


WE —_ OTHERS FOLLOW. 


Sweetland Combination Chuck, 








Reversible Jaws. Accurate, 
i Standard Independent,Solid 
Shell, Solid Reversible Jaws, 
Strong and True. 

SEND FOR CATALOGUE, 


New Haven, Conn. 








THE 


ae Mio. Chuck Co, 


ONEIDA, N.Y. U.S. A. 


Manufacturers of The Mon 
arch Lathe (huek and Little 
Hercules Drill Chuek, Write for 
, catalogue direct, orto 
CHAS. CHURCHILL & C0,, Ltd, 
21 Cross Street, 
Finsbury, London, ENGLAND. 


Almond Drill Chuck, 


Sold at all Machinists’ 
Supply Stores. 


T. R. ALMOND, 
83 & 85 Washington St., 
BROOKLYN, N. Y. 











PEQUOT DRILL CHUCK. 


A new Drill Chuck having 
than any chuck ever offered. This seems a broad 
claim, but we prove it to mechanics who will 


examine. Ask at your dealers or write us for 
particulars, 


THE D. E. WHITON MACHINE CO., 


5 Oak Street, New London, Conn, U. S. (% 


Or, SELIC, SONNENTHAL & co., 
85 Queen Victoria St., London, E. C., England. 


SKINNER CHUCKS. 


Independent and Universal 
Chucks,Combination Lathe 
Chucks with patent revers 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, Conn, 
SEND FOR CATALOGUE, 


gamore powerful grip 











Write The Pratt Chuck Co., Clay- 
ville, N. Y., U.S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS. 


Will drive either straight or Taper Snank 

Drills, Reamers, Rose Bits, etc., of any size, 

without a possibility of their slipping. 
FOREIGN AGENCIES; 

Ph. Roux et Cie., 54 Boulevard du Temple, Paris, 

France; E. Sonnenthal, Jr., Neue Promenade No, 5, 


Berlin, Germany; Selig, Sonne snthal & Co. , 85 Quee L 
Victoria St., London, E. C., England, 


DRILL CHUCKS. 


LOW in Price—HICH in Efficiency. 
WRITE TO 
TRUMP BROS. MACHINE CO., MFRS., 
WILMINGTON, DELAWARE. 
FOR SALE BY 
CHAS. CHURCHILL & CO., Ltd., LONDON, ENGLAND. 








SOFT CASTINGS, 


Made from best grades of Pig Iron for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 6O., 


33 TO 39 FRANKLIN ST., BROOKLYN, N. Y, 


CASTINCS 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., W. Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 


C7T0NES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


7TO2 TEMPLE CourrT, CHICAGO. | Seracry, 
New York Office, 182 FRONT Sr. MICH. 


[F YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 
in quantities, write to THe Jones Bros. ELEcTRIO 
Co., 28-30-32 West Court St., Cincinnati, O. 














SEND FOR CATALOGUE. 


WORCESTER MACHINE SCREW CO. 





a N 
Manufacturers of Set, ae & 
Machine Screws, Studs, etc, 


Do you make Shrink or Force Fits? 


We have an Inside Micrometer ¢ ‘alipe rthatis jus st 

the tool for this purpose. Its price is only $1.75 

We have another (price $6.00) that will actually 

measure a hole or length in inches and fractions 
tnereof from 246” to 138’ by thousandths. 
WRITE FOR CIRCULARS, 

J. T. SLOCOMB & CO., Providence, R, | 


JIMACHINER 








y ’ 7 ‘ ) , } iJ lin 

For Reducing and Pointing Wire, 
ESPECIALLY ADAPTED TO POINTING WIRE 

RODS AND WIRE FOR DRAWING, 


For Machines or Information address the 
Manufacturer, 


S. W. GOODYEAR, Waterbury, Conn. 








: ts ‘ ' 
3 Waa ee, olumbia” Vernier 
=| 
5 f alipers, Etc., 
= Are Highly ENDORSED and WORTH your 
— CONSIDERATION. Send for Cataloyue and Prices to 


) G. SMITH, Columbia, Pa. 











Indepe nde nt 
Claw Jack. 





204, 





HYDRAULIC MACHINERY. 


PRESSES, PUMPS, PUNCHES, 


Jacks, Valves, Fittings, Packings, 
ACCUMULATORS. 





Pulling Jack. 


4 THE W. & S. HYDRAULIC MACHINERY WORKS, 


WATSON & STILLMAN, PROPRIETORS 
206, 208 & 210 E, 43d Street, New York. 
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THE LODGE & DAVIS 


STANDARD 


Engine, Pulley and Turret Lathes, Upright, Radial and Sensitive Drills, Planers, 
Shapers, Milling Machines, Screw Machines, Bolt Cutters, &c., &c. 


WORKS, CINCINNATI, O., U. S. A. 


PHILADELPHIA, 
19 N. Seventh St. 


PITTSBURCH, 


Market and Water Sts. 


NEW YORK, 
110 Liberty St. 


BOSTON, 
23-25 Purchase 8t, 


CHICAGO, 
68-70 §, Canal St. 


ST. LOUIS, 
823 N. Second St. 


MACHINE TOOL CO. 

























| ENCINE LATHES. 
22” and 24’’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 

a eC S With all modern Improvements. 

OUR PAT. RADIAL DRILLS ARE BEST. = 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 











Address, 


Dietz, Schumacher & Co., ‘a 
Cincinnati, 0., U. S. A. 











Dh Elen IN Tbe de « 


UNIVERSAL BRASS WORKER. 


TRIPLE FACING MACHINE. 
HORIZONTAL BORING AND FACING MILLS, 
TURRET MACHINERY. 
MULTIPLE DRILLS. 

WRITE FOR OUR CATALOGUE. 


= THE LODGE & SHIPLEY M. T. CO., 


CINCINNATI, O. U.S. A. 


FLATHER & COMPANY, 
NASHUA, N. H., U.S. A. 


LATHES, 


SCREW MACHINES, 
PLANERS 4% SHAPERS. 








16”’ Engine Lathe 


with Turret. 








These Lathes have 14-inch swing and 5-foot Bed. 

The spindles are of the best hardened steel, and run in 
phosphor bronze boxes of ample size, and have special ore 
vision for resisting the end thrust. The live cone is |: ing 
and has five changes of speed for wide belts. The tail stocks 
have dove-tail setover ond quick return motion to the 
spindles. A neat table is secured to the back of the lathe 
by iron brackets for the rec eptie mm of finished work. The 
nose of spindle can be chased to any standard gauge, 

These machines are all Complete with hand rest, counter 
shaft, wrenches, ete, 

Diam. of Pulleys. peek, Weight, 
6 inches. 850, 


g THE SPRINGFIELD MACHINE TOOL 6O., 


SPRINGFIELD, OHIO. 
Builders of 12’7, 15’’ and 20’ Crank Shapers. Hand Fox and 
Cab. Turret Lathes, Power Presses, ete. Correspondence 
solicited. 





a 


The “ Springfield’? 14’ Hand Fox Lathe. 
New York Agent, J. J. MCCABE, I4 Dey Street. 











NO & KEY. SEATING. 
SLIPPINC. 


CHEAR TAP in MARKET, also the 
LEST and BEST. 
yim ON TRIAL. 
Can be attached or removed in a few seconds without 
injury to shaft or coupling. Send for discount and 
illustrated Price List of 40 sizes. 


R. J, STUART'S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


THE VERNON 


Revolution Counters, Car Fare Registers, &c. 
& @ Positive Motion. 
“ae Steel Gearing. 
Brass Wheels. 
Absolutely 
A 














ecurate. 


5. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines. 





Manufacturers of 


af Machinists’ Tools, | 


WORCESTER, MASS, 


UTTIN 
UTTIN 
UTTIN 
UTTIN 


LELAND, FAULEONER & P NORTON CO. Detroit, Mich. 


ROSE POLYTECHNIC INSTITUTE 


TERRE HAUTE 


ND.—A COLLEGE OF ENGINEERING, 
Well endowed, we ell” quippe ed, Courses in Mechanic “al, 


Electrical, ¢ ‘ivil Engine ormg and Chemistry. Extensive 
Machine Sho »ps, Lab« wat ries, Drawing, mS yoms_ Library. 
Expenses low. Addres “i. T. IDY, Pres’t. 


VOLNEY W. MASON & CO., 


MANUFACTURERS OF 


NEW PAT. WHIP HOIST, 4 












f | 129 Worth Street 
—-@ NEW YORK. 

















Consumes less 
power and gives 
better results 
than any other 
System. Infor- 
%® mation cheer- 
% fully furnished. 


fe The Albro-Clem 
is Elevator Co., 


41] & 413 Cherry St, 
Philadelphia, Pa. 








SS 
Pat. Friction Pulleys. 
“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R.I., U.S. A. 














SHOULD HAVE 
A COPY OF 


OUR CATALOGUE. 


JA. FAY & CO, $| eve" 
Offices, FRONT & JOHN sTs., Cinelunatl, 0., U. S, As MACHINIST 
MAKERS OF 


Wood-working 
Machinery 


FOR ANY PURPOSE. 





It is a 704 page cloth bound book. A copy 
will be sent, express paid, to any one sending 
$1.00, and the m« mey paid for book will be re 
ong ied with first order amounting to $10.00 

dr Over, 


MONTGOMERY & CO., 


105 FULTON STREET, 
NEW YORK CiTy 









“Grand Prix" Paris, 
Highest Awards Chicago. 






PRINTED MATTER 
oN 
APPLICATION. 















Manufacturers of 


Universal and Plain Grinding Machines, 


Indispensable for first-class work. Most econom- 
ical method for finishing. Only way perfect work 
can be produced. Water used in every operation. 
Have no equal forconvenience, Fully guaranteed. 


LANDIS BROS., WAYNESBORO, PA, 


Send for Catalogue, 





| No. 3 UNIVERSAL GRINDER. 





England: Chas. Churchill & Co,, 21 Cross St., Finsbury, 

‘ London, E. C, 

France and Bel ium: Ad’Janssens, 16 Place de la Repub- 
lique, Paris. 








see wee wee ULC ee ltl lt 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New Bedford, 


Manufacturers of Morse Patent Straight-Lip Increase Twist Drills. 





Solid and Shell Reamers, Beach’s Patent Self-C outerinn Chue ‘, Bit Stock Drills, 
DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 








~|F. E. REED 60., 


Worcester, Mass.,| ~ 









MANUFACTURE 


ENGINE LATHES 
MAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, 1!!! Liberty St., New York. 
60 South Canal St., Chicago. 








W.C. YOUNG MFG. CO., “osc 
FootLathes, Engine Lathes 


SHEARS AND PUNCHES. 








New Haven Manf’g Co., 


NEW MAVEN, CONN. 


IRON-WORKING MACHINERY 





a Cutter and Tool Grinder. 


If you need either, and where 
is the shop that doesn’t? write 


The Cincinnati Milling Machine Co., 


Cincinnati, Ohio. 














NEW LINE OF ENCINE LATHES. 
DRAPER MACHINE TOOL CO. 


SUCCESSOR TO LATHE & MORSE TOOL CO. 


WORCESTER, MASS. 








PRENTICE BROS., Worcester, Mass. 


Makers of Vertical Drill Presses, 
12 to 50-inch swing, Radia! Drills, 
Gang Drills, Boiler Makers’ Drills, 
Radial Drilling and Countersink 
ing Machines, for ship plate and 
bridge work, Speciz al Drilling Ma 
chinery. 

Engine Lathes from 11 to 21-inch 
swing, any length of bed with sin- 
gle or double back-geared heads 
and any style of rest, with or with- 
out. taper attachment. SEND FOR 
CATALOGUE. 

Foreign Agents: CHAS. CHURCBILL 
Bo) & C0..L'Vd, London, Eng.; SCHU- 
OHARDT & SCHUTTE, 59 61 Span- 
a=) dauerstrasse, Berlin, Germany ; 
ADPHE JANSSENS, 16 Place de la 
Republique, Paris, France. 


SWEET’S 
Measuring Machine. 
The only micrometer 
that will not lose its 
accuracy by wear. 
Sat'sfaction Guaranteed, 
SYRACUSE 
TWIST DRILL CO., 
Syracuse, N. Y. 





20 ’-21'' Drill. 








ARMSTRONG’ S @ PIPE « THREADING 
ae Cutting-off ‘Machines 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water, Gas, and Steam 
Fitters’ Tools, Hinged 
Pipe Vises, Pipe Cutters 
Stocks and Dies univers 
ally acknowlec iged to 
THE BEST. 
catalog. 
Armstrong Mtg.Co., 


be 
G}™ Sena for 








" eo 


E—1¢ 
— a J corrinateicrton? syRAcusE.N.Y 3 


Bridgeport, ¢ ‘onn. 
Afb litiletilitbitibti tit 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for Accuracy with all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 
COFFIN & LEIGHTON, SYRACUSE, N. Y 


as 














BICKFORD DR 








3 PIKE STREET, CINCINNATI, OHIO. 
BUILDERS OF 


UPRIGHT, RADIAL, HALF AND FULL 
UNIVERSAL RADIAL DRILLS. 


BORING AND TURNING MILLS. 


LL AND TOOL CO. 











SAUNDERS’ SONS, 


D. 
MANUFACTURERS OF 


PIPE CUTTING AND THREADING MACHINES, 


Steam and Gasfitters’ Hand Tools, 
Tapping Machinery for te Work, ete. 


TWEDDELL’S 


HYDRAULIC MACHINE. TOOLS. 


TWEDDELL, PLATT & FIELDING'S * PATENTS. 


For RIVETING, BENDING, FORGING, 
PUNCHING and SHEARING. 


With Necessary PUMPS and ACCUMULATOR, 
Also Special Plant for Riveting Water 


Mains in Position. 


Supplied in Great Britain to all H.M gg ards, The 
Fairfield Shipbuilding Company, J 3. Thomson, 
Penn’s, Maudslay’s, and all the kK ailws i Companies on 
the Continent Krupp’ s, Gruson’s, and all the German 
Dockyards and Railways, to Bal iwin’s, Altoona, Roan 
oke and Seranton Loco-shops, and the le: ading Ship 
builders and Bridge-builders throughout the world. 


LICENSEES AND MANUFACTURERS: 
FIELDING & PLATT, Gloucester, England. 
Apply TWEDDELL'S SYSTEM, Limited, 

14 Delahay Street, - Westminster, London, England. 


Purchasers are Warned against Buying or 
Using Infringements of our Patents. 






The No. 4 B Machine for Cutting and Threading 
Pipe 4 in. to 4in., by HAND or POWER, 
SEND FOR CATALOGUE TO 
21 Atherton St., YONKERS. N. Y. 


JONES . LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


= FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,” 


BY NEW METHOD. 
24 in. long. (Hartness System.) 


| BY 24 FLAT TURRET LATHE. SEND FOR CATALOC. 
ARMSTRONG TOOL HOLDERS, 


For Turning, Planing and Boring Metals. Practical, all around, every-day 
Tools. Over 10,000 already in use. Two “hundred wo orking in ook Pay & 
Egan Co.'s Shops 1 


MANUFACTURED ONLY BY 


=> ARMSTRONG BROS. TOOL CO., & 
ue 70-78 Edgewood Ave, -  CBICAGO, ILL. 
ely SEND FOR CIRCULARS. 
S Cuas. CourcHILL & Co., Ltd., London, Eng., Agents. \ 


BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


~ Shaping Machines, 
Drilling Machines, 
Bolt Cutting Machines. 


CHAS CHURCAII, L & 00, Lt'd, 
21 Cross St,, Finsbury, London, 


UR ACCELERATED SPEED 
CUTTING-OFF MACHINES 


CUT SORT STEEL: 
2" Diameter in 1 Minute. 
3” Diameter in 2% Minutes. 
4” Diameter in 3% Minutes. 
6” Diameter in 10 Minutes. 
Unannealed Tool Steel, 6%” Diam- 
eter in 24 Minutes. 


HURLBUT-ROGERS MACHINE 6O., 


So. Sudbury, Mass. 


























Saale 
2 in. diameter, » 








Lathe and 
Planer 
Tool, 






oan “ 
b. Feb. 
a 


INSTRUCTION” MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING ano VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, AND 


MECHANICS. 


To begin students need 
Send for FREE 
the subject you 


Patent applied for, 











Diplomas awarded, 
only know how to read and write. 
Circular of Information, stating 
think of studying to 


The Correspondence School of 


Mechanics and Industrial Sciences. 
SCRANTON, PA. 


4000 STUDENTS. 





American Standard Gauge & Tool Works, 


WILMINGTON, DEL. 
Makers of Implements for 
Standard Measurements. 


Over 


Shree” 






Flat Bar Gauge. 
JAS. A. TAYLOR & CO 


Crescent Gauge. 


‘end for New Pamphlet. 








Ww. 


D. FORBES & CO., 


1300 HUDSON STREET, 
HOBOKEN, N. J. 


OUR EXPERIENCE IN EXPERIMENTAL CUN MAKING 
PLACES US IN A POSITION TO OFFER THE BEST FACIL- 
ITIES TO INVENTORS OF SMALL ARMS WHO DESIRE 
TO SUBMIT WEAPONS TO THE NAVAL BOARD. 





JOHN BECKER MANUFACTURING CO., 
FITCHBURG, MASS. 





THE BECKER MILLER No. 4 





CABLE ADDRESS: 


“ Trimmer. 


99 


American [achinery Co., 
Detroit, Mich., U.S.A 


Branch: 11 Old Hall St, 








Liverpool, Ena. 










CURTIS, 







BARNES’ 


E> UPRIGHT DRILLS 


Complete line, ranging from 
our New Friction Disk Drill, 
for light work, to 42-inch Back 
Geared Self Feed Drill. 


Send for Catalogue and Prices. 


W.F.G JOHN BARNES €0,, 


1995 Ruby St., Rockford, Z1l. 


" ENGLISH AGENTS, 






‘IS 
| Pipe Threading 








"20 ‘yaodasplig “3S usprey 99 





CHAS. CHURCHILL & CO., LTtb., 
21 Cross ST., FinssurY. LONDON, E.C., ENG, 
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PHILADELPHIA, PA. 
MANUFACTURERS OF 


. MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 
Operated by Electricity, Shafts or Inde- 
pendent Engines. 


Turn Tables, Testing Machines, Shafting, 
“== _—~ Pulleys, Hangers, Oouplings, Etc. 
=— INJECTORS FOR ALL CLASSES OF BOILERS. 


The LONG & ALLSTATTER CO. |, 


HAMILTON, OHIO, 


Multiple Punches and Gate Shears 


KINCS OF 











—_—_ 


FORMED MILLING CUTTERS. 


FOR ALL 





MILLING PARTS OF MACHINERY. | 


| These Cutters are made in a great variety of out- | 

lines, and can be sharpened by grinding without | 

| changing their form, ‘They are economical in pro- 
ducing duplicate and interchangeable parts, Exact 
duplicate cutters can be made at any time. This is 
of great importance when accuracy in duplication 

| of machine parts is required. 


* Cz om eave of Milling Cutters and Fine Mechanical 
ools free. 


L. S. STARRETT, Box 14 Athol, Mass., U.S. A. ATL 





BOILER, TANK AND STRUCTURAL IRON WORK, 
ROLLING MILLS, LOCOMOTIVE SHOPS,CAR AND 
WAGON WORKS, PLOW SHOPS, &c., &c. 





; | 
MULTIPLE PUNCH. | 






eee 


WM. SELLERS & C0,, incorporated DO YOU WANT TO GET ACQUAINTED 


with the best Lifting Locomotive Injector made? 
If so, send for 


of RUE’S “LITTLE GIANT.” 


It contains also much useful information on the 
subject of Injectors in general, such, as we think, 
will be of interest to every Engineer or Fireman, 
as well as to Mechanics and Engineers generally. 


RUE MFG. CO., 118 North 9th St., Phila., Pa. 








B I: TOS 






/RTHY 


PENBERINY AN’ Jason athe as ETROT MICH =~ una 











—— + 


TOOLS | 


FOR | 


SHEET METAL WORK, 





PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
_ BUFFALO,N. Y. 


















Nez ee. Stover Power Hack Saw 
Vy PF and Friction Turret Drill 


This Drill is for light, sensitive and 
Be rapid drilling. Has greatest power 
when speed is slow, and is most sensi- 
tive when speed is high. 
Power Hack Saw is “a & two 


circulars 
andprices. 
= STOVER 

mw NOVELTY 
WORKs, 





DETRICK & HARVEY MACHINE CO., 


BALTIMORE, MD. 
MANUFACTURERS OF THE 
ADAMS 


m@ Attomatic Bolt-Threading and Mnl-Tapping Machine 
Made in all Sizes to Cut from 1-4’’ to 6” -=e 


n The stmplest and most durable machine in ea tence, 
“eee The threading mene is mate entirely of steel » links, 
levers springs, caps, cases blocks or ‘die rings in. or about 
the head. Se yparate ‘He xads and Dies Furnished. Write 
ms for descriptive circular and price list. 


Manufacturers of The Open Side Iron Planer. 
CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable Too 
for all bees oh Wood- 
workers, Latest and 
Best Design. Infringers 
Prosecuted. Trial, not 
orders, solicited, 


PERKINS & CO., 
Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 








We don’t care a picayune who 
struck Billy Patterson. But we 
want the 
country to have a copy of our 


every machinist in 





catalogue. Send us a _ postal 


card and you get it. 


STANDARD TOOL CO., 











ATHOL, MASS., U.S. A. 


Manchester, England. 


BACK VOLUMES OF THE AMERICAN MACHINIST 


For any of the fourteen 
years, 1880 to 1893, inclusive, may 
still Hae obtained, if ordered soon, as our 


stock is nearly exhausted. 

volume, postpaid. 

paying freight or express charges). 

are now carried in stock. 


AMERICAN MACHINIST, 


Bound in cloth, 
No separate back numbers prior to 1893 
Only complete volumes furnished prior to 1893. 


unbound, $3.00 per 
(purchaser 


Price, 
$4.00 per volume 


Address, 


203 Broadway, New York. 
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ARTHUR'S “ “UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 


rsx THE ARTHUR CO., sAscuees”¢™ 


to us, 








ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION MACHINERY 


MACHINE MOULDED GEARING 


SPECIAL FAGILITIES FOR THE 


HEAVIEST-CLASS OF WORK 


BALTIMORE, MD. 













We have in stock for immediate delivery, one Traverse Shaper, 20 
stroke by 60 in. traverse of head, 
head. 
within the next 60 days. 
Pillar Shapers. We 
in. Hendey- Norton Lathes, 
for Illustrated Catalogue. 


Azents: CHARLES CHURCHILL & CO., Ltd., London, England. 
SCHUC HARDT & SCHUTTE, Berlin, Germany. 
EUGEN SOLLER, Basel, Switzerland. 


We 
also have 
and have 20 in. 


also have in stock 15 1n., 24 in., and 25 


for immediate delivery, 14 in., 


and 30 in. in the works. 


in. 
and one 30 in. stroke by 72 in. traverse of 
We will sell these two machines at greatly reduced prices, if sold 
in, 
16 in and 18 
Send 





THE HENDEY-NORTON ENGINE LATHES. 


THE HENDEY MACHINE CO.., 


TORRINCTON, 


MANUFACTURERS OF 


J Inprove Pillar and Traverse Shapers, 


CONN., 


——AND— 
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THE oe AUTOMATIC CUT-OFF ENGINES, 
Slow Speed, Medium Speed simple, c:mpount, and triple Expansion 
and High pee Engines. Engines, High Pressure Boilers, 


})} Complete Steam Power Plants of 
. Highest Attainable Effi- 








\eiiiacae ciency, Address 

mee Buckeye Engine Co. 
a=: NO. 26 Franklin Ave, 

SALEM, 0 





“OTTO” GAS ENGINE WORKS. 


SCHLEICHER, SCHUMM & CO., 


33d and Walnut Sts., PHILADELPHIA, 
New York Agency, 
18 Vesey St., N.Y. 


Branch Office, 
246 Lake St., CHICAGO. 





2 styles, Built from 1 to 50 Horse Power. Send for Circular. 


BACKUS ps hag MOTOR CO., Newark,N. J. 
Also Mfrs. VENTILATING FANS, 








~ Over 36,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 


STRANGE, BUT TRUE!! 
tes Yew Process Raw Hoe Ceass| = 








ASTONISH THE 
a--ucndstieagaaaaled WORLD. 





For rolling 





. They Outwear pig pte ” 
= on flat or roun 
> any Metal. Iron or Stee! surfaces. 
Used 6 
= They require No Seay. 
= Lubricant. Pistol, 
Twist Drill, 
They are Noiseless es and many 
_ and Clean, page 
NEW PROCESS RAW HIDE CO net a. 
Ba 


Catalogue “B’’ free. 


DWIGHT SLATE MACHINE CO., 


HARTFORD, CONN. 


PATENTEES AND SOLE MANUFACTURERS, 


SYRACUSE, N.Y..,U.S.A. 














ONOVER’ 


NDE CATALOGUE ON 


> THE Abe MFG.CO. 39 Contuanot ST.NY. 


LONERGAN’S SPECIALTIES 


Oil Cups for all Purposes. Sight Feed Lubricators, Pop 
Safety Valves, Check Valves, Water Relief Valves, etc. 
‘‘ Clipper’ Injectors, and other Steam Appliances. 


J. E. LONERGAN & C0., 211 Race St., Phila., Pa. 











Rockers, Piston-Heads, etc., for Locomotives 
Steel Castings of Every Description. 


CATALOGUE FREE ON APPLICATION. 
FROM 1 TO 40,000 POUNDS WEIGHT. 
OTE F F Of Open Hearth, Chester or Bessemer Steel. 
[ AS T N f c CHESTER STEEL CASTINGS CO., 
Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 
EVANS FRICTION CONE CO. | @\ BEVEL GEARS, 


True to Pattern. Sound. Solid. 

CEARINC OF ALL KINDS, CRANK SHAFTS, 

KNUCKLES FOR CAR COUPLERS. 

Cross-Heads, 

—=—— HANGING AND STANDING | Tey Cut Theoretically Correct. 
CONES, b For particulars and estimates apply to 
if) MADEIN ALL SIZES. HUGO BILGRAM, 
Thousands in use trans- MACHINIST, 


mitting from 1 to 50H. P. For 
information address, uccessor 
BREHMER BROS. *9 
440 N, 12th St,, Philadelphia, Pa, 


MOFFET PORTABLE DRILL. 


















BOSTON, MASS. 


pee. RY STEAM. 








UNSURPASSED Weighs 42 lbs. and 
ASA drilis from 3 to 
@0LER 2 inches dis 

gr tik s Centrifugal REAMER 5 anes Gaur 

ae Steam Separator. . — 
For Supplying Clean and Dry Steam * ® Runs with Steam 

Hy he Dry Gouses. ¢ Will work in any —OR— 

een ° | position. 


_ Compressed Air. 
2 








Les 








I 8, for Stean mim ry l % 
Water Gas Generators, and for all pur 
O84 St necessary Mant ahh tured by 





KEYSTONE ENGINE & MACHINE WORKS. |Son4 fon Giroulan. “4 sad, | 
Fifth and Buttonwood Streets, Philadelphia. NEW YORK, 


PR WATTS. CAMPBELL Co. * 


MANUFACTURERS “NEWARK. N n.d. 
OF IMPROVED — — 


CoRLISS STEAM ENGINES om 


TN FULL VARIETY” 


[emrvere PANTS 


2 ao COMPANY, 


ECLIPSE CORLISS ENGINES, 


40 TO 2,000 H. P., ALL STYLES. 
Send for Illustrated Catalogue. 


ALSO BUILDERS OF 


Electric High Speed Engines and 
Ice-Making and Refrigerating Machinery, 


ENGINES 


WO’ i WESTON ENeine he ” 
ES > j PAINTED POST, 

/, ncPResenratives. 
schol Cc itachi ety St., N. af mies 





















ConTRACTS 
TAKEN FOR 





WAYNES a RO, 
PA 








(Tandem Compound.) ) 
AUTOMATIC 
IlIGIii SPEED 


WESTON occ, 


HIGH PRESSURE BOILERS "Gee 





AND 


COMPLETE POWER PLANTS - at 


CORLISS STEAM ENGINES, 


Simple, Compound and Triple Expansion, Condensing and Non-condensing. 
Tanks and Stand Pipes, Feed Water Heaters, Steel Plate Chimneys, Air Pumps and Condensers. 


PHILADELPHIA ENGINEERING WORKS, Limited, 


Mifflin St., East of Front St., PHILADELPHIA, PA. Long Distance Telephone 1781. 





lan ’ 
HM. Seiple & Co ‘bd & Aron Bis, 











AMES IRON WORKS," oc ae en 
t “ORR & SEMBOWER, 
rt (INCORPORATED.) 

VERTICAL, HORIZONTAL, MARINE 


AND=— 


HOISTING ENCINES, 


VERTICAL AND HORIZONTAL BOLLERS, 
WRITE FOR CATALOGUE AND PRICES 
116 Liberty St., NEW YORK, Factory at RE ADING, PA. 





e 2) 


ae 


42 S. Clinton St., € CHIC AGO. 








CINCINNATI, OHIO. 


SHAFTING, HANGERS, PULLEYS. 
SPECIAL STANDS FOR HEAVY SHAFTING. 
CORLISS ENCINES, 


Belt Elevators, Saw Mills, Etc. 
COMPLETE POWER EQUIPMENT. 
















——— 


PHOSPHOR-BRONZE 
INGOTS, CASTINGS, WIRE, SHEET &c. 
THE PHOSPHOR BRONZE SMELTING CO. LIMITED 
2 200 WASHINGTON AVE.PHILADELPHIA., PA. 


ORIGINAL MANUFACTURERS OF PHOSPHOR- 
BRONZE IN THE UNITED STATES AND SOLE 


Makers oF “ELEPHANT BRAND’ PHoseHor-Bronze, 


A. & F. BROWN, 


ENCINEERS, FOUNDERS & MACHINISTS. 


SHAFTING, PULLEYS, A 





All GENUINE 
INGOTS & MANUFACTURES 
BEAR OUR 


REG.[RADE MARKS. 


i | 


Dio spho bron nye: 





Estimates and Plans fur- 


nished for transmitting 


HANCERS, Etc. 


Power by 


Friction Clutch Couplings | HORIZONTAL 
| oF AND 
STEAM oe ‘iw J - VERTICAL 
end for Catalog ae SHAFTINC. 








{7 Dey St., New York, ~" Also for Erecting same, 
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BROWN st SH ARPE MFG.CO., 


PROVIDENCE, R. I. 
A NEV 


*y UNIVERSAL MILLING MACHINE 


With Hand or Power Transverse and 
' Pertical Feeds. 


No. 3. 
25 in. X 74 in. X 183 in. 


Ihe table has an automatic longitudinal feed of 
25’’,a transverse movement of 7}4’’, and 
can be lowered 184” from centre of spin- 
dle. 

The centres swing 12’ in diameter and 
take 21’’ inlength. Net weight, 2,860 lbs. 







BUCK & HICKMAN, 280 Whitechapel Road, 


a Ene pe 
é - London, EF. 
Sa Guamaeste HUCHART & sc HUTTE, 59 Span J 
f = - dauerstras rlin, C. (Small Tools). 
ss ~ G ERMANY- G DIEC HMANN, Ansba i rstr, 5 Berlin, 
€ . W. 
1 cums ? FENWICK FRERES & CO.,, 21 Rue Martel, 
. Se f Pari 
& % 7 Ss FRANCE- “¥. G — ER, 140 Rue de Neuilly 
7 


Puteav x (Sei ne 
Cuicaeo, Itt. —F RED. A. RICH, 23 So. Canal St. 


— TOOLS. 
























63-INCH FORCE LATHE. 


THE NILES TOOL WORKS co.. 


HAMILTON, OHIO. Correspondence Solicited. 











To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo‘ts, thickness of flanges, etc. 

We shall manufacture ONE GRADE OF VALVE ONLY, suitable for high 
or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
or low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philadelphia, 





New York, 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-— 


METAL-WORKING MACHINE TOOLS 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS. 
BRIDGE WORKS, ETC., ETC 


New York Office. etinine Building, GEO. PLACK, Agent. 


SPUR- AND SPIRAL-GEARED 


Chicago. 














| 20 SIZES. | 
(“ SELLERS’ MOTION’”’) From 22’’x22"’ 
to 96''x72”’ any 


















|length. 





ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, 


THE CARVIN MACHINE CoO., 


Manufacturers of and Dealers in 


NAGHINE TOOLS. 


LATHES, PLANERS, - S - 
SHAPERS, DRILLS, ‘ —/—— i 
MILLING MACHINES, fe, — onl 
TURRET LATHES, 
CEAR CUTTERS, 
CUTTER CRINDERS, 
TAPPING MACHINES, 
WIRE COILING MACHINES, 
POWER PRESSES, 
HAND LATHES, - 
PROFILERS, &c., &C, —~_ 


Write for New Catalogue NEW No 3 “SCREW MACHINE. 
, : a 8 5 


and List of New and Second 
Hand Tools for immediate Geared Friction Head and Power Foed. 


delivery. 
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4 OTHER SIZES AND 68 VARIETIES 


PRATT & WHITNEY CO. 
HARTFORD, CONN., U. 8S. A. 
Have reduced prices on the machines described below and now offer them at the 


following net prices, F. O. B., Hartford, for prompt payment, viz:— 


Pillar shaper 9 inch stroke, with Newell vise, ng net. 
ce 14 
10 inch swing tool-maker’s engine lathe with "Shaina and tools, 4-foot bed, 
595; 5-foot bed, $605. 
’ Are building a line of adjustable multi-spindle machines of sizes suitable for drilling 
bicycle hubs, valve flanges 20 inches in diameter, and work of intermediate dimensions. 
also machines and patented tools for rapidly finishing bicycle hubs from bars of steel; 
Ask for the ‘‘ Machinists’ Catalogue.” 
New York Warerooms: 136-138 LIBERTY STREET. 
Western Branch: 98 WASHINGTON STREET, CHICAGO, ILL. 





DOUBLE END WRENCHES. 
MM. For Standard Hexagon Nuts 


Finished or Unfinished. 





‘DROP FORGED from BEST BAR STEEL 
in Lengths from 6 to 24 inches. 

Taking Neuts for % up to and including Nuts for 134 inch bolts. 
THE BILLINGS & SPENCER CO. 
HARTFORD, CONN. 

Chicago Office: 17 S. CANAL STREET. 


England—CHARLES CHURCHILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—J. BLOCK, Moscow. 


WARNER & SWASEY, 


CLEVELAND, OHIO. 


MANUFACTURERS OF 


p\ UNIVERSAL MONITORS. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 






































MANNING, MAXWELL & MOCKS, 


Manufacturers and Dealers in all kinds of 


sxcursists TOOLS AND SUPPLIES. 


Cuts, Photographs 
on application. 
Lowell, Mass., U. S. A. 
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from 17 to 60 in. swi 
PF’ and Prices furnishe 





The Celebrated 
F. E. REED 
: 16-inch Swing 





111.113 LIBERTY 8T., NEW YORE, 


We carry the largest line of Tools and Supplies in the City 








UPRIGHT DRILLS, 


CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


WYMAN: GORDON J. M. ALLEN, Presipenv. 


WORCESTER, MASS. WM. B. FRANKLIN, Vice-PrREsIDENT. 
F. B. ALLEN, SEconp VICE-PRESIDENT. 








a i(e 


DROP FORGINGS 
mit WooD ' WORKERS* VISES — J. B. Prerce, SecRETARY & TREASURER. 


» THE ACME MACHINERY CO. 
















CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


MACHINE TOOLS AT REDUCED PRICES. 


In order to reduce our stock, we offer 16’, 18’, 21’ and 24’ engine lathes, 16’’, 22’. 
24” and 27” planers, 10”, 12” amd 15’ speed lathes, 15” and 20’ turret lathes, at a good 
discount from former prices. 

We also have a few 16” and 18’ second hand engine lathes, in good order, and of 
our own make, 


THE HENDEY MACHINE CO., Torrington, Conn. 






5, 1882, 
4; 1888. 
i, 25, 1885. 


PAT. DEC, 
PAT, DEC, 
PAT, AUC 











Manufacturer 


Eiv.M.CARPENTER k= ‘TrTirt 





LAIGHT and CANAL STS., New York City, N. Y., also 51 NORTH 7th ST., Philadelphia, Pa. 


PAWTUCKET.R.1I. __ 
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